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ECLIPSE 
OF THE 
CENTURY 


FINALLY SOMEBODY'S FOUND 
A WAY TO CONTROL 
THE WEATHER. 


CHEVROLET ENGINEERING 
Its designing cars to survive the real 
world of potholes and thunderstorms. 
It means cars made to steer clear of 
trouble. Cars prepared for surprises. 
More models with standard anti-lock 
brakes CABS) than anyone. Cars with 
unsurpassed corrosion protection 
outside. And inside, Scotchgard™ 
Fabric Protector on the seats and 
doors. In short, its us worrying a lot 
about your Chev y — so you don't 
have to. Chevrolet engineering — 
another reason why Chev ys are the 


cars more people depend on. 


THE HEARTBEAT 
OF AMERICA IS 
WINNING: 


a ——=;. 


LUMINA EURO SEDAN. 
ENGINEERED FOR THE DRIVER WHO 
JUST HAPPENS TO BE A PARENT. 


Forget for a moment, the comes in very handy when 


kids are in the backseat. It's youre passing or merging. | M D d 


just you, the road and a Should the road or the 


sport sedan that weather take a turn D Ael 9 | 5 EA 


knows how to for the worse, 


аршы HE youve also got o | 


crisp agility of the confidence a ae Te 


a Corvette- of standard 4- e а 2 ; 2 : =. к 
inspired rear wheel anti-lock vx x _ i Fe 
suspension. brakes (ABS). | 
Stabilizers m (Once you've 
front and rear. Touring tires used them, you'll never 
mounted on aluminum 


wheels. And, on 34 sedans, 


the response of a 200- 


horsepower, Multi-Port Fuel- settle for anything less.) 


II | Na Injected Ф The exceptionally engi- 
Б 2 DE # neered Lumina Euro Sedan. 
valve From its unsurpassed 
Twin corrosion protection to 
Dual Cam V6 9 Now about |V — Cus its long list of 
| DS, thoughtful 


those kids. The Lumina Euro 


Sedan has enough room for || standard 


six adults (so kids are no EB = is / features, 


problem). And all that it'll satisfy you. As a driver 


performance engineering and a parent. 


OLET LUMINA EURO SEDAN 


Lumina Euro 3.4 Sedan shown. Chevrolet, the Chevrolet emblem, Lumina and Corvette are registered trademarks [e 


and Chevy is a trademark of the GM Corp. ©1991 GM Согу 
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spot on Earth about once every 400 
years. This past July, astronomers—as CARS AND DRIVING 


well as our author—were fortunate 

enough to witness this spectacular phe- Automotive пехвітопі................ 27 
nomenon from the 13,800-foot summit 
of Hawaiis Mauna Kea volcano. 
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Electromagnetic fields шары 
Do power lines, radios, TVs, computer terminals, | | | | 
blow dryers, microwave ovens, and electric blankets 1991 INDEX 8 
cause cancer? Here's an update on the latest EMF re- 
search and how scientists are assembling the clues. COVER BY TOM WHITE 


AT&T invites you to view the year's top 100 new 
products and achievements in science and technology. 


See page 53. 


From The Editor 


NEU. 


t's hard to say which was the more 

formidable task: winnowing the se- 

lections for this year's *Best of 
What's New" awards or getting togeth- 
er our peripatetic staff for a family por- 
trait. POPULAR SCIENCE editors, writ- 
ers, and artists engaged in many a fax, 
phone mail, computer bulletin board, 
and hallway debate to compile this an- 
nual showcase of products and tech- 
nologies. You will see ingenuity applied 
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Heads-up staff: Hardly ever in the same place at the same time, PoPuLAR Science's far-flung editorial department came together for a video moment. 


through incremental improvements to 
the familiar and momentous advances 
in previously uncharted worlds of sci- 
ence and technology. These develop- 
ments promise to have a marked im- 
pact on our lives for years to come. 

By popular demand, we ve also in- 
cluded in this issue our annual index 
of 1991 articles. This should be more 
convenient for those of you who keep 
annual bound volumes. The index 1s 


ж. ы 


also available on computer disk for а 
$5 charge (check or money order on- 
ly). Contact: Reader Service, PoP- 
ULAR SCIENCE, 2 Park Ave, New 
York NY 10016. 
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Readers Talk Back 


Buckyball in depth 


There are a couple of early research 
contributors that you did not credit in 
“Buckyball: The Magic Molecule" 
[Aug.]. I first heard about the C-60 
molecule, the buckminsterfullerene, in 
1981 when I joined professor Orville L. 
Chapman's research group at the 
University of California at Los 
Angeles as a graduate research associ- 
ate. Chapman intended to make C-60 
using conventional synthetic organic 
techniques, rather than the exotic 
routes described in your story. When I 
left UCLA in 1984, another graduate 
student in the group, Dan Loguercid, 
was attempting to join two hemi- 
sphere molecules in the final step of 
the synthesis. Apparently his efforts 


weren't successful. It's worth noting | 
| that the predictions Chapman made | 


about the physical and chemical prop- 
erties of C-60 strongly agree with the 
empirical data that was generated 
from the various studies. 
Ronald S. McKechnie 
Redondo Beach, Calif. 


Digging deeper 


| Here's a quick update on the Green- 


land Ice Sheet Project Two (“Exploring 
Earth's Ancient Climate,” Aug.]. 
Drilling for ice cores has stopped for 
the season at a depth of 1,510 meters 
(4,954 feet). We are well into prepara- 
tions for the next season, during 
which we should reach the bottom of 
the ice sheet; we hope to recover geo- 


only so many of these systems can be 
installed due to cost, but who is decid- 


| ing where they should go? Look again 
| at the Gulf Coast, the Pacific Coast, 


logic core samples from about 3,200 


meters (10,499 feet) beneath the ice. If | 


the effort is successful, it will be a first 
at that depth. Further ice coring is 
planned in the near future in 
Antarctica to depths that may well ex- 


ceed those being attempted in 
Greenland. 


Kerry L. Stanford | 


Technical Services Manager | 


Polar Ice Coring Office 
University of Alaska 


Fairbanks, Alaska | 
| panels were much like the ones made 


Radar gaps 


How accurate is your map of sites for 
NEXRAD (next-generation weather 


| radars) [“The Stormy Future of 
Weather Forecasting," Sept.]? It looks | 


as though I am located in one of the 


| many holes of coverage. I know that 
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| which you covered 
| Newsfront" [Aug.]. The houses are | 


northern Alabama, Tennessee, and 
several other areas. In some of these 
areas, each site overlaps far into the 
next one. Wouldn't it make sense to 
move some of this overlap to cover the 
holes? 
J. R. Groe 
Forest City, Iowa 


NEXRAD sites have been implemented 
along a regular grid in the United 
States. Some holes exist in mountain- 
ous areas where coverage would be im- 
possible and the need for coverage less 
important. The greatest gaps in cover- 
age involve placement in remote areas 
of the West and in the Great Plains, 
where reader Groe lives. However, 


NEXRADS are clustered in highly pop- | 
ulated areas to afford the most protec- | 


tion to the greatest number of people. 
Because predictions made from data 


gathered from NEXRAD outer circles, . 


up to 200 miles away, are not as accu- 
rate as those made from data gathered 
in the inner circles, 50 miles away, it 
was considered important to overlap 
sites in densely populated areas. 
—Gode Davis 


Lightning is the leading cause of 
weather-related deaths, but you didn't 
cover its dangers in your article. 
Stephen M. Perry 
Libertyville, Ill. 


The systems described in the article 
will help detect thunderstorms and the 
accompanying lightning. Please see 
May 1990's "Predicting Deadly 
Lightning" for details about special de- 
tection equipment. 


In 1962, Chacksfield Construction 
Co. built houses in Torrance, Calif., 
with sandwich panels that were de- 
veloped by Coast Hardboard. The 


by Bellcomb Technology and Tricel, 
in “Home 


currently occupied by owners who re- 
port them as sound, comfortable, and 
low maintenance. Since then, the 
Building Trades Union has refused to 
allow more of these houses to be 
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TO BELIEVE OUR BLADES CAN 
SHAVE BELOW YOUR SKIN IN TOTAL COMFORT, 
YOU NEED A CLEAR CUT EXPLANATION. 


[t sounds impossible. 
but this ability 1s 
exactly why Norelcos 
patented “Lift and Cut. 
system gives you such 


Razor combs quickly direct hair 


below the skin. 
The result of this 


Experience the 
Norelco. Then, the feel- 


process 1s an incredibly Ing of getting an 
close shave. ItSincred- т 

ibly comfortable too, 
because the blades don't 
even touch your face. 


Blade cuts lifted hair which then — 
drops back below the skin level. 


exceptionally close and 


to the “Lift and Cut" system. | amazingly comfortable 
al emarkably close Lifter notches into the hair shave couldnt be more 
shave. Апа а totally 404%. clear cut. 
comfortable one. Imagine this multi- Ф) 

In front of the blade, plied by as many as 45 | 72222 
Norelco’ has engineered blade and lifter com- 4 
a precision a N binations 
lifter. When Sy \ РЧ spinning at 
the lifter Em 4 2,00rpm, 
notches into | and you 
a hair, it lifts | have some 
it up. As the idea of the — ч 
blade cuts 1, phenomenal | “= " 
the hair shaft nature of w (уМог elco ble 
can actually this tech- ене — ` 
drop back le 


nology. 
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Readers Talk Back 


erected. I hope Bellcomb and Tricel are 
able to overcome this handicap. 


Ben Miller | 
Laguna Beach, Calif. 


Change comes slowly in the construc- 
tion industry. Some of this resistance 
is a natural and healthy caution that 
forces new products to prove them- 
selves. Changes that reduce the need 
for labor or materials meet resistance 
from suppliers and associated groups. 
I have found that a little one-on-one 
education and guidance has alleviated 
the resistance to our products. For this 
reason Bellcomb limits the product 
market to an area within 400 miles of 
the plant.—David Hartwell, president, 
Bellcomb Technologies, Minneapolis, 
Minn. 


100 years young 


| The “new” induction lamp in “Home 
Newsfront" [Oct.] is actually 100 years 
old. Inventor Nikola Tesla was dissat- 
isfied with the inefficient Edison in- 
candescent lamp and investigated the 
use of high-frequency alternating cur- 
rents for creating light. In 1891, he re- 
vealed a variety of high-frequency fila- 
mentless lamps with phosphorescent 
| coatings. 
| Harry Goldman 
Tesla Coil Builders Association 
Queensbury, N.Y. 


It's true that the concept of induction- 
activated products has been well 
known for years. But the Philips 
Induction QL represents the first com- 
mercially practical application of this 
concept in an electrodeless lamp. 
—William T. Ryan, product manage- 
ment, H.I.D. director, Philips Lighting, 
Somerset, N.J. 


Can you fool the starter? 


I certainly don’t favor drunk driving, | 


but the Guardian Interlock System 


[^What's New,” Aug.], which renders a | 


vehicle inoperable if the hand-held 
breath analyzer determines the driver 
is impaired by alcohol, doesn’t seem 
practical. There are many ways a driv- 


ег could fool it: a tire pump, a sober 


passenger, or a bartender could blow 
air into the device. 


Robert D. Smith | 
Olds, Iowa | 


The Guardian Interlock System is de- 
| signed to deter all but the intended us- 
er from operating the device. Ап op- 
tional feature called a Coordinated 
| Breath Pulse Access can be activated 
by an installer to require a series of 


8 • POPULAR SCIENCE DECEMBER 1991 


breaths and pauses following the deep- 


lung breath sample. This pattern is ex- 
plained to the user by the installer. Ап 
additional safeguard will prevent ig- 


nition for 15-minute intervals after | 


three attempts at the Coordinated 
Breath Pulse Access or breath-test fail- 
ures.—Guardian Technologies, Cincin- 
nati, Ohio 


Practical applications 


In “Air Traffic Training Gets Real” 
[July], you gave a clear and practical 
explanation of the Tower Operator 
Training System: Finally I have a way 
to explain to my parents what I do for 
a living. Readers might like to know 
that the image generators that render 
and display the 3-D images of aircraft 
and ground vehicles in this airport en- 


| vironment are Ball Systems En- 
| gineering 928 Visual Image Gen- | 


eration Systems. The modeling system 
and software used to capture the mod- 
els using a 3-D digitizer is another 
Ball Systems product. 


Principal Manager 

Visual Image Generation Systems 
Ball Systems Engineering Division 
san Diego, Calif. 


Popular keepsake 


In “Paper Recycling: Fact From 
Fiction” [Oct.], your paper-saving sug- 
gestion to pass old magazines on to a 
friend made me smile. My question: 
Do people really throw out old copies 


of POPULAR SCIENCE? I would never | 
think of such a thing and enjoy brows- | 


ing through a 30-year-old copy periodi- 
cally. This tradition of saving the mag- 
azine was passed on to me by my 
father. Keep up the good work—but 


| please don’t make the magazine too 


recyclable, because Га like to show my 

grandchildren someday 30 years from 
now what it was like when... 

William Birdsall 

Lakewood, N.J 


Editors’ notes: The Hitachi Power | 


Tools’ P12RA planer/jointer costs 
$1,550 [^What's New,” Oct. ]. 

The picture of the satellite lithium 
release in “Science Newsfront" [Oct.] 


was taken by Patti Wheaton of | 


Technology International for NASA. 


The September 1991 issue of | 
POPULAR SCIENCE should have been | 


volume 239. 


Address letters to Readers Talk Back, POPULAR SCIENCE, 2 | 
| Park Ave., New York, N.Y. 10016. Or fax your letter to us at 


212-779-5468. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 


Sam Knight 
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* Intelligent Power Zoom Lens 

for increased creative control 

Hexamerous Metering to virtually 

eliminate exposure problems 

Predictive Auto Focus for perfect shots 

of fast action 

Image Tracking Mode to lock in desired frame 


composition 
Clip Mode to help you cover twice the action in half 
the time 


Manufacturers of Fine Binoculars» Monoculars: Cameras *Lenses * Video 
35 Inverness Drive East, Englewood, Colorado 80112 
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We Put A Lot Of Ene 
Into Our Ba 


At Rayovac, we devote our ener- 
gy and resources toward continually 
improving all our batteries. That's why 
Rayovac batteries are chosen for some 
of life's most demanding situations. 

For instance, our batteries re- 
ceived the prestigious honor of being 
chosen to power a computerized 
back-up system on the Space Shuttle's 
main engine. 

And, because Rayovac batteries 
have proven such reliable performers 
in extreme temperatures, they were 
used in backpack radios in Operation 
Desert Storm. 


ries. 


Our ability to condense power 
into a small yet powerful form 
has made us the number one manu- 
facturer of hearing aid batteries in 
the world. 

Given the facts, a Rayovac bat- 
tery that performs this well under 
extreme conditions will give you 
optimum performance at home. In 
fact, all of our energy goes into mak- 
ing sure of it. 


When Performance Really Counts. 


IT'S WILD. 


FIRST, TAKE THE PIONEER MULTI-PLAY CD CHANGER WITH ITS 
6-DISC MAGAZINE CARTRIDGES. 


HOOK IT UP TO THE PIONEER MULTI-PLAY 6-CASSETTE CHANGER 
WITH ITS CD SYNCHRO FEATURE. 


NOW YOU’VE GOT A SERIOUS SETUP FOR TAPING 6 CDs ONTO 
6 CASSETTES AUTOMATICALLY. 


PUSH ONE BUT.TON AND YOU'RE OUT OF CONTROL. 


Call 1-800-421-1606, ext. 215, for the dealer nearest you. 


() PIONEER 


The Art of Entertainment 


Pioneer, the leader in multi-play, offers CD synchro recording and 6-disc cartridges that are compatible with our car CD changer. 
CD player includes offer for free additional 6-disc magazine. 


Atom switch 


Scientists at an IBM research center 
| have figured out how to make a xenon 


atom jump back and forth across a | 


gap only slightly wider than the atom 


itself—a feat that could have a major | 
impact on the future of computers and | 
entific foundation for future genera- 
The scientists—Donald M. Eigler, | 


other electronic devices. 


Christopher P. Lutz, and William E. 
Rudge of IBM's Almaden Research 
Center in San Jose, Calif.—are calling 
the movable atom a switch, because 
the electrical current flowing across 
the gap increases when the atom 


shuttles from one side to the other | 


and decreases when it moves in the 
opposite direction. 

The IBM team uses a scanning tun- 
neling microscope (STM) to operate 
the atom switch. The STM, an instru- 
ment invented at IBM in the early 
1980s, has a sharp tungsten tip that 
| can be used to map the atomic struc- 
| ture of a surface ['Seeing Atoms,” 
April '89]. Scientists have also found 
that they can pick up an atom by ap- 
plying a short voltage pulse to the 
STM's tip; they can then deposit the 
atom at a new loca- 
tion by moving the 
tip of the microscope 
and applying a volt- 
age pulse of opposite 
polarity. 

The switch works 
in a similar fashion: 
| Ап electrical pulse 
applied to the STM's 
tip attracts a xenon 
atom, plucking it off a 
flat nickel surface 
about 20 billionths of 
an inch away. But in- 
stead of moving the 
atom, the STM drops 
it at the same loca- 
tion. The process can 
be repeated endlessly. 

The switch is “оп” 
when the atom is on 
the microscope's tip, 
and the electrical 
conductance between 
the tip and the sur- 
face is high. When 
the atom is returned 
to the nickel surface, 
| the conductance is 
low and the switch is 
"off." These two elec- 
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front 


trical states could be used to repre- 
sent the “ones” and “zeros” used in 
digital electronics. 

“It’s not yet clear if one could ever 
build commercially practical atom 
switches or devices that use them,” 
Eigler says. "But my hope is that our 
fundamental research will lay the sci- 


tions of very small electronic devices, 
including those that may someday be 
mass-produced on an atomic scale." 

The device developed by the IBM 
team has at least one major limita- 
tion: It operates in an ultra-high vacu- 
um and at a temperature only four de- 
grees above absolute zero. 


CFC alternatives hit snags 


Chemical manufacturers around the 
world are hustling to develop replace- 
ments for ozone-depleting chlorofluor- 
ocarbons (CFCs) to meet a turn-of- 
the-century deadline set by an 
international treaty. But preliminary 
research on several CFC alternatives, 
eyed for use as refrigerants, cleaning 
solvents, and propellants, shows that 
they may be less friendly to ozone and 


In computer-generated illustrations of an “atom switch" (top), a xenon atom (pink) hops back 
and forth between a nickel surface (blue) and the tip of a scanning tunneling microscope (red). 
An actual image made with the microscope (bottom left) shows the xenon atom resting on the 
nickel surface when the switch is “off.” The switch is “on” when an electrical pulse makes the 
xenon atom jump off the nickel surface and onto the microscope’s tip (bottom right). 


to animals than previously thought. 

Toxicology tests on hydrochlorofluo- 
rocarbon-123 (HCFC-123), a CFC re- 
placement already on the market for 
industrial refrigeration and large- 
building cooling systems, show the 
chemical causes benign tumors in the 
pancreas and testes of male rats. The 
findings led a consortium of CFC 
manufacturers, including Du Pont 
Fluorochemicals, to reduce its recom- 
mended HCFC-123 exposure levels 
for humans to ten parts per million 
over an eight-hour period, from the 
previously recommended 100 parts 
per million. One manufacturer, Allied- 
Signal, has temporarily suspended 
shipments of the chemical. 

One test result has researchers puz- 
zled: Rats exposed to HCFC-123 lived 
significantly longer than those that 
weren't. At the end of the two-year 
study, only 25 percent of the control 
rats were still alive, compared with 
more than half of those exposed to the 
highest daily dose of HCFC-123 used 
in the test—5,000 molecules per mil- 
lion molecules of air for six hours a 
day, five days a week. That is the | 
equivalent of a man being exposed to 
that concentration of | 
the compound for up 
to 50 hours a week 
for approximately 30 
to 40 years, accord- | 
ing to Tony Vogels- 
berg, environmental 
manager for Du Pont 
Fluorochemicals. 

“It was almost like 
the rats exposed to 
HCFC-123 did ev- 
erything your doctor 
tells you to do—they 
had lower choles- 
terol levels, lower 
triglycerides, and 
weighed less than 
the control rats,” 
says Vogelsberg. 
Further studies are 
planned. 

Calling the new 
safety levels “ex- 
tremely conserva- 
tive,” Reva Ruben- 
stein, a scientific 
advisor to the EPA's 
Global Change Pro- 
gram, says HCFC- 
123 still tops the list 
as a CFC replace- 
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m s favorite minivans now come witl 


Value when you buy. 


With solid value, Chrysler has sold over two and 
a half million minivans. We've had the most repeat 
purchases, too.* And today, there are simply no 
better seven-passenger minivan values on the 
market than the new Dodge Caravan and Plymouth 
Voyager equipped with our Family Value Package." 
You get an automatic transmission, air conditioning 
and more, for a lot less than if you ordered those 
Items separately. Five-passenger models with 
similar package savings are priced under $14,200.* 
And there are more option packages to choose Tam 
that let you save up to $1,000 


safety when you drive. 


__ Chrysler offers а 

PS combination of available 

END 0 safety features no other 

minivan can match, including 
bn "M the first minivan driver's 

airbag Ant Jock brakes. All-wheel drive. Rear seat 

shoulder harnesses. And a child-protection sliding 


door lock. Plus, this year, ме те introducing something 


unique: the first available built-in child seats. 
Designed for little ones weighing 20 to 40 


and your f 


pounds, these two seats are easily accessible and 
have five-point harnesses that are simple to adjust. 
One seat can even serve as a booster seat for an 
older child. And when they aren’t in use, they 
conveniently disappear into a bench seat that 
comfortably accommodates two adults. 


Security when you need it. 


To keep you in touch with 
| your family and the world, 
we ll give you a factory- 
engineered cellular phone at 


no extra charge. 
And while you may never need roadside service, 
we'll make sure it’s available to you with a special 
4 year/40,000 mile plan.‘ It provides 24-hour toll- 
free assistance and more at no extra charge. Even if 
you re locked out or you've just run out of gas. 


Coverage while you own. 


=~" Мом Chrysler gives you the Owner's 
E36 -Choice Protection Plan, a warranty 
choice no other manufacturer offers. 
Choose between our exclusive 7 year/70,000 mile 


powertrain warranty or 3 year/36,000 mile bumper- 


amily from the da; 


antee, 


plan that will hel р protect you 


ou 2 to the day you se 


to-bumper coverage.” Either way, you'll never рау 
à deductible. 
my 
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Value when you trade. 


There's no guesswork involved. Just trade in on a 
new Chrysler, Plymouth, Dodge, Jeep, or Eagle 
product in 24 to 48 months, and we guarantee that 
your '92 Caravan or Voyager will retain its value as 
well as or better than the best-selling competitive 
minivan from America, Europe, or Japan. If not, 
ме П apply the percentage difference to your down 
payment or give it to you in cash. 


Rediscover American Value. 
Call 1-800-92-MINIVAN for a free product brochure. 


Advantage: MEN 
hrysler E 


"Based on 1990 calendar year sales. '' Comparably equipped MSRP comparisons as of 10/3/91 vs. 
1992 Caravan/Voyager with available 7-pass. seating & 24T Family Value Pkg." *$14,146 MSRP 
with Pkg. 22T excludes tax & dest. charge. Prices higher for vehicles shown. ****$857-$1,000 pkg. 
savings, based on MSRPs of items if sold separately. TProvides added safety only when seat belt 
is worn. T Customer pays for phone installation and activation. Ask a participating dealer for 
restrictions & details. Dealer contribution may affect final cost. Alternative offer ionis in certain 
markets and at certain dealers. TTTRoadside assistance services are provided thr 
Country Motor Club, Inc., (in California - Cross Country Motor Club of California, Inc.), esto, MA 
02155. TTTTSee limited warranties, restrictions and details at dealer. Excludes normal 
maintenance, adjustments and wear items. 1 Difference from average retained value percentage at 
time of trade multiplied by vehicle purchase amount. Ask your dealer for all restrictions and details 
on The Ultimate Guarantee. Offer is not available in conjunction with any national incentive. 

Buckle up for safety. 


a RYSLER 


Plymouth Voyager LX 


Dodge Caravan ES 


EXPERIENCE 


EXPERIENCE 
WHAT IT MEANS TO BE AT ONE WITH YOUR CAMERA 


Canon's new autofocus EOS Elan invites you to 
experience this "oneness." It's that "groove" where it all BEING UN E pute TECHNOLOGY 
just "happens." Effortlessly | — 


From the time you first hold 
Flan, the experience is one of 
complete comfort. The easy 
balance, the custom contours 
make Elan feel totally at home in | 
your hands. = 

By design, Elan responds with the utmost of ease, with 
quietness and confidence, instinctively reacting to its 
surroundings. 

With you and your camera in perfect harmony, your 
instincts take over. Your creativity is free to explore...and 


• Simplified control layout features 
Canons Quick Control Dial. 

• [he first SLR built-in flash with 
autozoom and red-eye reduction. 


however far it takes you, Elan will grow with P є High-performance autofocus system using Canon's exclusive 
Approach the peak of your photographic potential. Cross-Type BASIS sensor and a built-in AF auxiliary light. 
Experience EOS Elan. — | „ Enhanced Green Zone fully automatic exposure mode 


reacts to camera shake. 
e e 


I 
| 


• Choose from 34 Canon EF lenses 
from fisheye to super telephoto, 
including 12 Ultrasonic 
(USM) lenses. 


| 
3 EC 


* Whisper Drive film transport system reduces noise. 
* Built-in automatic exposure bracketing. 
• 10 AE modes, including an expanded Bar Code 
Programming Function and manual exposure control. 
* 7 Custom Function Controls, including 
mirror lock and depth-of-field preview. 


EXPERIENCE 
A NEW PRIDE IN PHOTOGRAPHY 


We realize we risk your skepticism when we say you'll 
feel a new pride in photography. Pride is a feeling 

not easily achieved. However, when your eye and your 
mind are in that "groove," and your photographs reflect 
your thoughts and feelings, when your instincts and 
intuitions are transferred to film, and you see the results, 
we sincerely believe pride is exactly what you'll feel. 
Experience it-with EOS Elan. 


eos ЕГ АМ 


1991 Canon U.S.A, Inc. For color brochure write Canon EOS Elan, C.S.B. 31824, Melville, 


So advanced... 
it’s simple. 


Science Newsfront с.» зз 


ment. “This is an efficient compound 
for industrial refrigeration, and it has 
the lowest ozone depletion rating of 
any of the alternatives so far,” says 
Rubenstein. 


HCFC-123, like all hydrochlorofluo- | 


rocarbons, contains one more hydro- 
gen atom than CFCs. This extra atom 


| makes the compound break down 
quickly in the atmosphere, so it has | 


less time to react with the ozone layer. 
The life span of HCFC-123 is estimat- 


| ed at two years; CFCs, by comparison, 


float around for 50 to 100 years. 

Meanwhile, new studies on another 
possible CFC alternative, HCFC- 
141b, indicate its impact on ozone is 
greater than previously thought. The 
National Oceanic and Atmospheric 
Administration says this compound, 
which would likely be used as a sol- 
vent or propellant, lingers for up to 13 
years in the atmosphere, longer than 
the original estimate of eight years. 
—P. J. Skerrett 


Laurels for Pegasus 


The private-sector space-launching 
business received symbolic encourage- 
ment recently when President Bush 


presented the Commerce Depart- | 


ment's National Medal of Technology 
to Orbital Sciences Corp. and Her- 
cules Inc. for their Pegasus air- 
launched rocket system [“Winging It 
into Space," May '89]. 

Among the 50 individual recipients 
of the medal, first awarded in 1985, 


| are such prominent innovators as Ap- 


ple Computer founders Steve Jobs 


Launched from a B-52 eight miles above Earth, the Pegasus winged rocket carries microsatellites and 
other small payloads into space. Its designers recently won the National Medal of Technology. 
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and Steve Wozniak, Lockheed air- 
plane designer Kelly Johnson, David 
Packard of Hewlett-Packard, and in- 
dustrial quality-control guru W. Ed- 
wards Deming. The Pegasus team is 


the third organization thus honored, | 
| joining AT&T's Bell Laboratories and | 


Du Pont. 


The Pegasus winged rocket carried 
out its successful second mission in | 


mid-July, when it placed a constella- 
tion of seven military communication 
microsatellites in orbit. The birthday- 
cake-size 48-pound satellites—called 
Microsats—can relay voice, data, and 
facsimile communications. 

Slung under the wing of a NASA 
B-52 based at Edwards Air Force 
Base in California, the rocket was car- 


ried to a launch point 43,000 feet | 


above the Pacific Ocean. Not having 
to use its own solid-fuel engines to 
climb those first eight miles roughly 
doubles the payload weight the Pega- 
sus can boost to low-Earth orbit. 

After separation from the B-52 and 
ignition of its first-stage engine, the 
rocket used aerodynamic lift generat- 
ed by its triangular wing to nose up- 
ward for the climb to space. In all, 
four rocket stages put the Microsat 
payload package into orbit. 

Built with funding from the De- 
fense Advanced Research Projects 
Agency, or DARPA, the Microsats are 
intended to demonstrate the uses of 
small satellites in providing secure 
communications between elements of 
a military operation at sea or on the 
ground. The seven satellites are in an 
orbital plane that provides continuous 


NEW MEXICO MUSEUM OF NATURAL HISTORY 


WORLD'S OLDEST 
MAMMAL 


This skull fragment is the brain caso of the 
shgw the hypothesized outlines of the skull. 


| Paleontologists at the New Mexico Mu- 


| sils of shrewlike, mouse-size creatures | 


seum of Natural History have found a 


_ RAY NELSON 


| fossil that pushes back the age of mam- | 
| mals by at least ten million years. Until 


now, the oldest mammal finds were fos- 


that lived in Western Europe 205 million 
to 210 million years ago. 


The find occurred near Lubbock, | 


Texas, where Dr. Spencer Lucas and 
graduate students Adrian Hunt and Tom 


Williamson were hunting the remains of | 


early dinosaurs in a layer of 220-million- 
year-old late Triassic formations. During 
the dig, one of the three—no one re- 
members who—noticed a piece of bone 
and put it in a plastic bag. "We weren't 
even thinking about finding mammals," 
says Lucas. "It wasn't something you'd 
expect to find in rocks of that age." 

The dime-size skull fragment was no- 
ticed later in the lab by paleontologist 
Ken Kietzke. Kietzke scrutinized the fos- 
sil, thought it looked odd, and took it to 
Lucas, who recognized it as the brain 
case of a small mammal. The 15-millime- 
ter-long fragment had double occipital 
condyles (hinges that connect the skull to 
the neck), making it either a mammal or 


| | avery advanced mammal-reptile. 


Working with the aid of a microscope 
for months, the museum's chief prepara- 
tor, Pete Reser, cleaned the fossil with 
dental picks and tiny needles. As Reser's 
painstaking work progressed, he and Lu- 


malian plumbing—the distinct patterns of 


| holes and grooves for arteries, veins, 


and nerves to enter and exit the brain 
—teatures that were far too sophisticated 
for a reptile, or even a reptilian pre-mam- 
mal. What they had discovered was fully 


ten million years older than any known - 


mammal and 25 million years older than 
the oldest mammal ever unearthed in the 
Western Hemisphere. 


Adelobasileus cromptoni, named for | 


Dr. A. W. Crompton of Harvard Universi- 


ty, would have looked something like the | 


| modern short-tailed shrew, says Lucas, 
| who adds that the hunt will now be on for 


more of these specimens in late Triassic 
rock formations throughout the western 
United States.—Ray Nelson 


| cas began to see the animal's mam- 


communications coverage for military 


users at latitudes above 72 degrees 


north. Microsats in other orbital | 


planes would be required to expand 
the system's useful "footprint." 

One of DARPA’s reasons for putting 
its payloads on the promising but un- 
iried vehicle was to jump-start the 
new launch system's entry into the 
marketplace. With two good launches 
to its credit, the Pegasus system 
should attract commercial customers 
who currently launch their 500- to 
1,000-pound payloads by hitching a 
second-class ride in a big rocket whose 
primary mission is putting someone 
else's heavy equipment into orbit. Fu- 
ture military Pegasus launches will 
be managed by the Air Force Space 
Systems Division. 

The first Pegasus payload, 
launched in April 1990, included a 
NASA chemical-release experiment 
and a small Navy communications 
satellite. The NASA experiment was 
conducted successfully, and the Navy 


satellite remains in operation, accord- 
ing to Col. Ed Nicastri, assistant di- 
rector for space systems in DARPA’s 
Advanced Systems Technology Office. 
—Stuart F Brown 


Could a National Institutes of the En- 
vironment (NIE) do for an ailing plan- 


et what the National Institutes of | 


Health (NIH) has done in the last 50 
years for ailing humans? Yes, argue 
proponents of such an independent in- 
stitution, who helped set in motion a 
year-long study that could pave the 
way for the creation of an NIE. 


Those who back the NIE concept | 
contend that an environmental insti- | 


tute not only would provide a multi- 
disciplinary focal point for study now 
conducted through a patchwork of fed- 
eral agencies, but also could support 
“big picture” research on environmen- 
tal subjects like climate change and 
biological diversity. Proponents also 


suggest that an NIE could help pro- | 


duce a new generation of environmen- 
tal scientists and engineers. 


The NIE proposal calls for a startup | 


budget of several hundred million dol- 
lars, with most of the money to be 


spent on research grants. By contrast, | 


the NIH has an $8 billion budget. Un- 


like the NIH, the NIE would conduct | 


little research itself. Instead, the 
agency would administer a peer-re- 


view system for the competitive grant- | 


ing of funds. 


"The NIE will help us get ahead of | 


our environmental problems, to devel- | 


op creative research and solutions not 


constrained by present institutional | 
boundaries," explains David Block- | 
stein, executive director of the Wash- | 


ington-based Committee For The NIE. | 


In April, the House of Representa- 
tives passed a bill calling for the Na- 
tional Academy of Sciences (NAS) to 
conduct a feasibility study of the NIE 
proposal. Approximately $400,000 of 


PASS THE SALT, PLEASE 


A nitrate salt that melts at 450? F is the key to an advanced solar 
| power plant that will be built near Barstow, Calif. Researchers at 
Sandia National Laboratories and two European demonstration 
projects have used molten salt to convert the sun's thermal energy 
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TURBINE GENERATOR 


Heliostats g a tower focus sunlight on a receiver mounted at the 
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pumped when power is needed. 
After releasing its heat, the salt is stored at 550°F in another tank and re- 
Greulated to the receiver when the sun is shining. 


JANA BRENNING 


to electricity, but the ten-megawatt Solar Two plant will be the first 
large-scale validation of the technology. If Solar Two is a success, 
commercial plants using the molten-salt technology could go on 
line as early as the year 2000. 

“In its frozen state, the salt looks like coral,” says Bill von Klein- 
smid, program director for renewable and alternative projects at 
Southern California Edison, the utility that will manage the plant. In 
its liquid form, the salt is a yellowish syrup that retains more heat 
than fluids such as water or oil. 

In the Solar Two plant, heliostats, or sun-tracking mirrors, arrayed 
around a tower will focus the sun's rays on a receiver mounted at 
the top, heating the salt inside the receiver to 1,050? F. The hot salt 
will be pumped to a well-insulated storage tank, and drawn out of 
the tank to generate steam when power is needed—even at night. 
After releasing its heat, the salt will be stored at 550? F in another 
insulated tank and recirculated to the receiver when the sun is shin- 
ing. In an insulated tank, molten salt can retain the sun's heat for up 
to 13 hours, says Greg Kolb of Sandia's Solar Thermal Electric 
Technology Division. 

That should solve problems encountered at Solar One, a pilot 
plant that relied on water as a heat-transfer fluid. Converting water 
to steam proved so difficult at Solar One that the plant shut down 
whenever a cloud passed overhead. Solar Two, located at the 
same site as Solar One, will reuse some of its components, includ- 
ing its 300-foot tower and 1,818 heliostats. 

The Department of Energy has agreed to pay half the cost of the 
$39 million Solar Two project. A consortium of utilities, regulatory 
agencies, and research organizations will pay the other half. South- 
егп California Edison, the Los Angeles Department of Water and 
Power, and the Sacramento Municipal Utility District already have 
agreed to help fund the project. Sandia will provide technical assis- 
tance and will help monitor the plant's performance. 

Electricity produced by Solar Two will cost one to two cents more 
per kilowatt-hour than electricity produced by a coal-burning plant 
of equivalent size, Kolb estimates. “We think people will be willing 
to pay just a little bit more for clean energy," he says. And when en- 


vironmental costs (like the damage caused by air pollution) are | 


considered, energy produced by Solar Two could be a real bargain. 
Solar Two's designers expect the plant to be operational by the 
end of 1994. If the three-year project goes well, it could pave the 


way for a commercial-scale 100-megawatt plant. 
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the $600,000 slated for the study is to | 


It took almost no time at all for the world’s leading You'll find the Eagle GS-D on the Lexus SC400 


]performance car makers to discover the qualities of Coupe, the Lotus Elan, the Toyota Supra Turbo, and 
the new Eagle GS family of ultra-performance radials. тһе 1992 Porsche Carrera 2 and 4. 
You'll now find the Eagle GS-A on the very limited- All of which represents an extraordinary endorse- 
sedition Ferrari F40. ment of the new performance-specific Eagle GS family. 
You'll find the Eagle GS-C on every 1992 Corvette, Sut then again, these are extraordinary tires. 
“including the top-of-the-line Corvette ZR-1. As a visit to your Goodyear retailer will confirm. 


GOOD YEAR 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 
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Ford built today‘ 
with something importan 


The 1992 T -— 
Club Wagon. O- . Interior holds everything trom а new 
All new. Altogether different. instrument panel to available Ford JBL 


The spacious new | 


Everything you want in tomorrows audio systems. “Out Front" engine 
passenger van is easy to find. placement means more room up front. 

Just look at todays New Club Wagon An available high-capacity climate- 
from Ford. control system circulates 50% more air. 

The new shape is bold, aerodynamic. Club Wagons Twin-l-Beam suspen- 
And, its been protected with a hard sion provides a smoother ride, while its 


new chip-resistant primer. body-on-frame construction enhances 


lub Wagon 
mind: Tomorrow. 


C W Option 
conso may pr y 
ISpensa Sable Ove 


Finally, the 1992 Club 

Wagon is backed by 
Fords new warranty— 

a 36-month/36,000-mile 

Bumper-to-Bumper 

trailer-towing capa- Warranty with no deductible” 


bility. This vans Todays best-selling full-size van really 
maneuverability IS is filled with news. 
- SA better than ever. Tomorrow is looking very good. 
The only full-size van with | 
a driver air bag* Every tomorrow соогоо нк ри do көруш ури оклу ووو‎ жанр ікони 


"Best-Built" claim based on an елы capere рит in a series of 
surveys of all '81-'91 models designed and built in North America. Sales by Division. 


should be safe. So, Regular Club Wagons 
now have a driver air bag to supplement 
safety belts. And, all outer seats have 


new 3-point safety belts. 


: T THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
Hear anti-lock brakes are standard. ARE BUILT FORD TOUGH. 


@ 
Science Newsfront .............:« 


COKE IS OUT 


Researchers around the world are working 
on a new way of making steel, called direct 
steelmaking, that promises lower costs, 
greater energy efficiency, and less pollu- 
tion than existing steelmaking processes. 
In current steelmaking, high-grade coal 
must be coked—burned in a low-oxygen 
environment—before it is added to a blast 
furnace, and iron ore must be pretreated in 
sintering plants. In the blast furnace, coke, 

| iron ore, and limestone are blasted with ex- 
tremely hot air, which triggers a reaction 
that reduces the ore to molten pig iron. The 
pig iron is then further treated to produce 
Steel. 

Direct steelmaking does away with cok- 

ing and sintering and the expensive, pollut- 

| ing facilities they require. In the new pro- 
cess, iron ore is carbonized, or partially 
reduced, by being heated in a pre-reduc- 
tion furnace. The ore and untreated coal 
are combined in a bath of molten iron into 
which oxygen is injected. The ensuing re- 
action reduces the iron to pig iron or an in- 
termediate steel product. 

With no need for coking ovens and sin- 
tering plants, direct steelmaking plants 
could cost less to build than conventional 
plants. Researchers say energy savings 
and the ability to use lower-grade coal will 
result in lower operational costs as well. Fi- 
nally, the new process would allow steel- 
makers to work with smaller batches— 
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In conventional st 


king (left), coal is burned in a coking oven to pr 
while iron ore is pretreated at a sintering plant. Direct steelmaking ( 


making it easier for them to supply special- 
ty steels. 


A direct steelmaking pilot plant went into | 


operation in June 1990 near Pittsburgh. In 
Japan, a much larger test plant will be 
completed near Tokyo in mid-1993. Both 
research efforts are heavily supported by 
their respective governments. South Africa 
also is reportedly experimenting with the 
new technique. 

The Japanese and American approach- 
es are similar but not identical. While the 
U.S. process relies on pelletized iron ore, 
the Japanese are using fine particles of 
iron ore that are prereduced in a fluidized- 
bed furnace. In this chamber, hot gases 
from the smelting vessel are forced 
through holes in the refractory brick lining 
the chamber, churning the ore like a fluid. 
The drawback to this approach is that the 
hot gases are laden with dust, which tends 
to clog the holes. 

U.S. researchers predict direct steelmak- 
ing could be the basis for completely new 
steel plants. In Japan, though, researchers 
envision using the new process to comple- 
ment existing facilities. In their view, direct 
steelmaking equipment would be powered 
up to cover periods of peak demand or to 
make small batches of specialty steels. If 
all the technical problems are overcome, 
the process could be commercialized by 
the end of the decade.—Dennis Normile 
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it for the blast furnace, 
t) does away with the pol- 


lution created by coking and sintering. Iron ore is pre-reduced in a fluidized-bed chamber, then mixed 
with untreated coal in a smelting furnace into which oxygen is injected. 
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come from the EPA. The Department 
of Energy, the Department of the Inte- 
rior, and the National Science Foun- 
dation are contributing the remainder 
of the funding. NAS president Frank 
Press has named a panel of 17 experts 
in various fields to conduct the study, 
which should be completed late next 
year.—Adam Glenn 


| A potential source of diesel fuel grows 
| deep in the Amazon rain forest. The 


resins of Copaifera Langsdorfii have 


| long been used by Brazilians medici- 
| nally, to treat everything from com- 


mon rashes to gonorrhea. According to 
Jean Langenheim, a biology professor 
at the University of California at San- 
ta Cruz, the tree resins have another 
valuable property: They can fuel a 
diesel engine. 

Because Brazil must import nearly 
80 percent of its petroleum, research- 
ers are investigating Copaifera's com- 
bustible capabilities. Alternative fuels 
are common in Brazil, where 4.5 mil- 
lion alcohol-fueled cars currently 
cruise the roads. 

The tree's resins are a chemical 
cocktail similar enough to diesel fuel 
to power a diesel engine. The resins 
are collected much the way maple 


| syrup is harvested, by hammering a 


bung into the tree trunk. In about six 
months, a tree can yield about five 
gallons of the volatile resins. 
Langenheim, who has done exten- 
sive research on resin-producing 


| trees, says that several species of the 
| majestic Copaifera, which can reach 


120 feet in height, have potential as 
"extractive reserve" species, meaning 
their resins can be gathered without 
destroying the trees or surrounding 
forest. Conservationists point to ex- 
tractive reserves as a way of providing 
employment and harvesting profitable 
commodities, while saving tropical 
forests. 

One problem with collecting Co- 
paifera's resins for use as an alterna- 
tive fuel is that while the trees are 
fairly common, they are widely scat- 
tered. "In the heart of the Amazon, 
you find maybe two Copaifera trees 
per hectare [2.47 acres], says Lan- 
genheim. "You could grow them as a 
monoculture in plantations, but then 
you risk fast-spreading diseases." 

Another obstacle is the high rate of 
deforestation 1n Brazil, where an es- 
timated six million acres of rain for- 
est are cut or burned each year. Iron- 
ically, a natural, renewable fuel 
source is feeding the destructive 
flames. —Diane Jukofsky 


| ject and its background. With better 


Managers of several public buildings 
on Long Island, N.Y., are trying out a 
lighting system, designed by a local 
engineer, that could dramatically in- 
crease visual comfort and slash elec- 
tricity costs by up to 80 percent. 
Called full-spectrum polarized 
lighting, the system combines several 
existing technologies to simulate nat- 
ural sunlight. The full-spectrum bulbs 
used in the system reproduce the yel- 
lows and blues of sunlight more faith- 


fully than widely used cool-white 


bulbs. Studies show that full-spec- 
trum bulbs can reduce eye fatigue and 
increase visual acuity, says Daniel 
Karpen, the designer of the lighting 
system. 

Special lenses in the system convert 
much of the light from the bulbs into 
vertically polarized rays. Because 
these rays produce little glare, they 
improve the contrast between an ob- 


contrast, Karpen says, less light is 
needed to discern an object's details. 

The electronic ballasts that drive 
the bulbs make them blink so fast 
that detectable flicker is eliminated. 
This feature is particularly beneficial 
to workers who also must contend 
with flicker from video display termi- 
nals, Karpen says. 

The initial costs of the system are 
high, but Karpen claims that electrici- 
ty savings over four to seven years 
will pay for the equipment. His cus- 
tomers include school districts, li- 
braries, and a police station on Long 
Island. А California-based computer 
company also plans to test the system 
in one of its buildings—Ben P. Stein 


Science notes 


eUsing a radiotelescope to bounce 
radar signals off asteroids, scientists 
have determined that a highly reflec- 
tive asteroid discovered in 1986 18 
probably made of iron, nickel, and oth- 
er metals. It is the first metallic aster- 
oid found near Earth. NASA says met- 
al asteroids could provide valuable 
mineral resources for space colonists. 


eThe United States will build no | 


more space shuttles, according to a re- 
cent announcement by Vice President 
Dan Quayle. Tax dollars instead will 
be spent on developing a new genera- 
tion of unmanned rockets. 

eDrug companies are experimenting 
with anti-clotting compounds found in 
the saliva of vampire bats and leech- 
es. These compounds may help com- 


bat heart attacks by dissolving blood 


clots in coronary arteries. РЕ 
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When did you discover Jack Daniel's Whiskey? If you recall. we'd appreciate your dropping us a line. 


All of us at Jack Daniel's hope your 


Christmas will be one ofthe — 
best in memory. And, if chere | 
are gifts of our Теппеѕѕее 
Whiskey under the tree, 
we hope one of them will 
have your name on it. 
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Tennessee Whiskey e 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


Placedinthe National Register of Historic Places bythe United States Government. 
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ORGANIZATIONAL 
~ POWER: 
PURE AND SIMPLE. 


р SHARF Or-DOOO сыстыы: نت‎ WIZ; ARD 64KB 


The Wizard” OZ-8000 has all the power 
you need to stay on time, on track and 
in control. Eleven built-in functions 
and a raised typewriter keyboard 
make it easy to store, retrieve and sort 
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phone numbers, important 
dates, your schedule, memos 
and more. You don't need to 
enter DOS commands. 

Just touch any function key 
and the Wizard displays the 
information you want. 


EASY TO EXPAND 


Insert any optional 
Wizard software card for 
easy access to more power. 
The Wizard's patented 
each card into a custo- = 
mized keypad. Choose from 
reference, business, entertain- 
ment, telecommunications and 
memory expansion cards that are as 
easy to use as the Wizard itself. 


EASY TO EXCHANGE DATA. 


With the optional Organizer-Link and 


touch-screen turns Tn 
sam 1-800-321-8877. In Canada, 


cable, you can load files from your PC 
into your Wizard, or download work 
done on your Wizard to your PC. 


EASY TO COMMUNICATE. 
An Organizer Fax/Modem gives you 
the power to send a fax directly from 
your Wizard. Or, connect with 
on-line services to send and 
receive data over direct phone 
lines and even from a cellular 
phone. To learn how easy it 
is to organize your business 
and personal life, call 


call 1-416-890-2100. And ask for the 
dealer nearest you. 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 
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BMW's electric debut 


BMW has been tinkering with electric 
cars longer than most other major auto 
manufacturers, but up to now its work 


in battery development and drive lines — 


has been confined to prototype vehicles 
outfitted with a boxy, aging 3181 body 


| shell. At this fall's Frankfurt auto 
| show, however, the German auto mak- 


er unveiled its first full-fledged electric 


| concept car: the E1, a sleek vehicle that 


features a fully developed body and 
chassis, with a skin made of recyclable 
plastic. 

BMW's two-passenger car weighs 


| less than 2,000 pounds—lighter than 


many existing electric prototypes, but 
still heavier than GM's Impact proto- 


| type. The use of an aluminum chassis 


and space frame is part of the reason 
for the E1's light weight. A lightweight 
(441-pound) sodium-sulfur battery 
pack and an electric motor with an ex- 
traordinarily high power-to-weight ra- 
tio also helps to minimize the E1’s 
weight. 

The E1’s motor is a water-cooled ver- 
sion of the extremely lightweight DC 
motor developed by Unique Mobility 
Corp. in Denver. The motor has been 
used in a variety of solar and electric 


cars, but BMW is the first mainstream | 


auto maker to install it in a proto- 
type. Unique's so-called cup 

motor design uses 
thin windings 


motive N 


and high-amperage electronics to pro- 
duce high horsepower from a light- 
weight motor. Water cooling makes the 
motor even more compact—less than a 
foot long—and the heat can be recov- 
ered to help with interior heating. 
Overall, the E1 is only 134 inches 
long, although it is higher and wider 
than BMW's new 3-Series. It has room 
for a small amount of luggage; the sodi- 
um-sulfur battery pack is housed in a 
compartment behind the seats. An- 
tilock brakes are built into the rims of 
the wheels, and a regenerative braking 
system recovers some electrical energy 
during braking. Its claimed perfor- 
mance is somewhat stately: BMW pegs 
the ET's 0-to-60-mph acceleration time 
at about 20 seconds and its top speed 
at 80 mph. The Е15 range is an im- 
pressive 170 miles between charges. 
BMW has some ambitious goals for 
its new electric prototype. It expects the 
E1 to be the forerunner of electric cars 
that will be made available in Califor- 
nia by 1998 to meet that state's require- 
ments for “zero-emission” vehicles. 


GM probes coolant recycling 


А study by General Motors researchers 
of various methods to recycle used en- 
gine coolant could break a logjam of 
uncertainty that has hin- 

dered the use of 


ewsfront 


recycled antifreeze in passenger cars. 

Auto makers have yet to sanction 
the use of recycled coolants in their en- 
gines, mainly because of quality-con- 


trol problems. But a 1986 law that | 


classifies used antifreeze solutions as 
hazardous waste primarily because of 
their high lead content has spurred 
service centers and dealerships to con- 
sider recycling, according to Wayne H. 
Bradley, senior project engineer at 
GM's Service Technology Group. The 
hazardous waste classification means 
coolants must be disposed of by li- 
censed hazardous waste haulers, at a 
cost of about $3 per gallon. The combi- 
nation of the high cost of hauling and 


the problem of storing used coolants | 
has created a big incentive for develop- | 


ing on-site recycling systems. 

Some manufacturers of heavy-duty 
truck engines already have approved 
the use of some recycled coolants, but 
auto makers have argued that it is 
hard to determine whether recycled 
coolants meet performance standards. 
The GM study was set up to address 
these concerns. 

Bradley notes that one of the prob- 
lems in conducting the study was in es- 
tablishing a "standard" for used an- 
tifreeze. The researchers concocted a 
cocktail from the contents of dozens of 
drained radiators—some of which had 
not been changed for as long as 11 
years. The mixture was recycled using 

various processes, and the result- 


ing coolant from each pro- | 


cess was tested against 


dards 
coolants. 
A relatively 
high percentage 
of recycled 
A coolants did not 
л AZ meet the stan- 
г dard, according 

to Bradley, but 
many did. Final 
results of the 
study are expected 
to lay the ground- 
work for approval of 
specific recycling pro- 
cesses, which would enable GM to 


BMW's E1 electric car packages a sodium- 


sulfur battery neatly behind the seat and in front of 
a new, compact DC motor that drives the rear wheels. 
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performance stan- | 
for new | 


Listen to 
what they're saying! 


What a dramatic difference in the | 
car! So much smoother, quieter 
and better gas mileage. It was in- 
deed a very immediate and notice- 

| ableimprovement. (А.С. Canada) 


Since discovering Tufoil&, I have 
driven our cars a total of 528,391 
miles without ever having replaced 
any internal part of the engine or | 
having the cylinder heads removed 
for a valve grind. Your company 
has saved me lots of money, for 
which I thank you! (E.L. Utah) 


| Damned if your stuff doesn't really 
work! My 85 Chevy (80,000 miles) 
runs better than new! (H.D. Pa.) 


One 8 oz. - $ 17.75 (ship. incl.) 


Two 80z. - 29.00 (ship. incl.) 
1 Quart - 38.95 (ship. incl.) 
1 Gallon - 131.00 (ship. incl.) 


1-800-922-0075 
ORDER TODAY 


Fluoramics, Inc.»s:2: į 
18 Industrial Avenue 
Mahwah, NJ 07430 
| My check or money order for $ 
| Charge my credit card: 
| О Am. Express 

Card Мо. 


Exp. Date 

Phone No. 

Name 

Address 

City 

State. — 1 1 Zip 

(N.J. residents please add 7% sales tax). 
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| 
Volkswagen's new Golf, introduced at this 
fall's auto show in Frankfurt, Germany, is 
larger, smoother, and more luxurious than 


VW's current Golf model. The new Golf is 
due to debut in the United States next fall, 
but VW still is hedging on when its Ameri- 
can customers will see a powerful new nar- 
row-angle V6 power plant—which vaults 
European Golfs into a new performance 
class. 

The new Golf has more head, hip, and 
shoulder room and an 18-cubic-foot trunk. 
Its wheelbase is stretched about two inch- 
es, to 107.9 inches, and its exterior dimen- 
sions are slightly enlarged. Inside, the Golf 
has more substantial instrument panels, 
and its body structure has been stiffened, 
partly because of a reduction in major body 
panels. VW's more extensive use of galva- 
nized steel improves corrosion resistance. 
Suspension design has been upgraded, 
but it still features the front-strut, twisted- 


STREAMLINED GOLF 


Se 


beam rear axle that VW has used for years. 

Most impressive is a new V6 engine that 
drives Golf's VR6 European model. The 
2.8-liter narrow-angle engine generates . 
174 horsepower, propelling the Golf VR6 
from 0 to 60 mph in less than eight sec- 
onds, with a top speed of 140 mph. The 
VR6 version also comes with an electroni- 
cally controlled differential and ABS brakes. | 

Power plants for other Golf models are 
mainly unchanged, with a base 2-liter, 
115-hp gasoline engine and a 1.8-liter 
diesel (the diesel so far is an unlikely candi- 
date for export). 

All in all, the new Golf is a major upgrade 
for a car that, along with its notchback Jetta 
variant, is critical for the success of Volks- 
wagen in America. Golfs for the U.S. mar- 
ket will be produced in a new $1 billion fac- 
tory that VW is building in Mexico—where it | 
currently produces most of its U.S.-bound 
cars.—Jim McCraw 


approve the use of certain recycled 

coolants. The study also could lead to 

| similar approval by other automobile 
manufacturers. 

If recycled coolants can't meet stan- 


dards for automobiles, other recycling | 


options are available. Recovered 
coolant can be distilled to its base ethy- 
lene glycol, according to Bradley, who 
notes that a substantial market exists 
for the recovered chemical in the pro- 
duction of polyethylene plastics. 


Auto reincarnation 


Volkswagen has announced it will set 
up a network of as many as 40 “disas- 
sembly plants” in Germany over the 
next decade, becoming the world’s first 


major auto maker to institute a pro- | 
| lows manufacturers to recover certain 


gram for recycling its products. 
VW workers at the recycling stations 
will take in any unmodified, uncrashed 


Golfs, dismantle them, and recycle the 
component steel, aluminum, glass, 
foams, and plastics back into the VW 
Golf manufacturing system to make 
new cars. VW will limit the program to 
relatively undamaged, unaltered cars 
because heavily damaged or modified 
vehicles would require more intensive 
labor to dismantle, the auto maker 
says. As of now, the program will only 
recycle Golfs. 

VW's recycling practice is already af- 
fecting its car designs. The auto maker 
says it used designed-for-disassembly 
techniques in its new Golf, and all plas- 
tics in it can be recycled in the program. 

Physically dismantling old cars for 
recycling has been proposed by other 
European car makers, including BMW 
and Peugeot-Citréen. Disassembly al- 


types of plastics and wiring, something 
that can't be done when cars are shred- 
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ded, as they are in the United States. ر ر‎ 
In the shredding process, steel and МЕТАЛ | 
nonferrous metals are separated in E Puy. 
bulk. The mixed-material “fluff” that A 
remains typically ends up in landfills. Е M 

One reason the system is expected to | 
work in Germany is that strict 
inspection laws take old cars off the 
road relatively early. Meanwhile, in the 
United States, the Big Three auto 
makers recently announced they are 
forming a consortium to study methods 
of identifying and separating reusable 
plastics for recycling.—Jim McCraw 


Quick-change oil sump 


An intriguing idea for a quick-oil- 
change system has been developed by 
Allied-Signal Inc.’s Aftermarket 
Group, makers of Fram oil filters. It re- 
places a self-contained module incorpo- 
rating both an oil filter and a free- 
standing oil sump. 

The module works with engines that 
are equipped with a dry-sump lubrica- 
tion system, one that pumps out oil re- 
turning from the engine bearings and 
cylinder walls rather than collecting it 
in an oil pan. Dry-sump systems, 
which generally are too expensive for 
mainstream passenger cars, are com- 
mon in racing cars and aircraft be- 
cause they ensure a steady supply of 
oil during violent maneuvers. 

The module, containing engine oil 
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from the engine and is changed along with the 
filter, easing disposal problems. 
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TOYOTA REMINDS YOU TO 


TREAD LIGHTLY!" 


ON PUBLIC AND PRIVATE LAND 


IS BENEATH YOU. 


If you cant be king of the hill; you may as well stay: 

home. So put the 1992 Toyota 4WD Xtracab 565 VO ar^ 
your command, and you'll rule over most-any domain: 

Not many can rise to this level of standard features, like 


exclusive Hi-Irac independent front suspension, 
“shift-on-the-move” 4W Demand, plus a 30-liter Vé. 
engine with 150 horsepower, and a legendary reputation 
for reliability. Thats why the 4WD Xtracab SR5 V6 is 
impossible to look down on. 

Call 1-800-GO-TOYOTA if youd like:a truck brochure 


or the location of your nearest dealer, 
"Iove what you do for тё? 
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| and filter, could be mounted virtually 


anywhere in the vehicle. It is replace- 
able—even by do-it-yourselfers—but 


it's sealed, so that only service centers | | 


can drain the oil. 

The Allied-Signal Aftermarket 
Group notes that its module could in- 
corporate several features that would 
improve engine lubrication, such as 
preheating in cold climates, and a pres- 
sure system to pre-lube bearings—both 


. often proposed, but rarely incorporated 


in engine designs. So far, however, no 
major engine manufacturer has voiced 
interest in redesigning its passenger 
car engines to use the system. 


Honda's upscale minicar 


Japan encourages a legion of minia- 


| ture cars and trucks on its roads by of- 


fering buyers tax breaks and exemp- 
tions. Most of these vehicles are 
bare-bones cheap, but in recent years 
youthful customers have been upgrad- 


| ing to turbochargers and supercharg- 
| ers—raising the cost and sophistica- 


| hood. The eye-catching design is not available in the United States, only in Japan. 


tion of the cars. 

To satisfy the upscale minicar set, 
Honda now offers the Beat, a two- 
seater powered by a three-cylinder, 64- 
horsepower engine that displaces 640 
cc. At about $10,000, the Beat is nearly 
double the price of the average Japa- 
nese minicar, but it's still inexpensive 
by sports car standards. Built on a rel- 
atively long 90-inch wheelbase, the 
mid-engine two-seater incorporates 
some relatively sophisticated engineer- 
ing, including a well-tuned strut-type 


suspension and slick-shifting five- | 
speed transmission. Ап optional modu- | 


lar air bag packages as a single unit in 
the steering column. 


What's it like to drive such a tiny car | 


in today's traffic? It's a tight fit into the 
cockpit, although its easy enough to 
settle into a comfortable driving posi- 


tion. The engine revs easily to its | 


8,500-rpm redline, and the car is re- 


markably stable, solid, and pre- | 


Mercedes new supercar is “detuned” to 192 mph, with stability enhanced by 
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electronic controls. New 


suspension and aerodynamic features enhance high-speed handling. 


dictable, despite the pronounced rear 
weight bias. 

In real-world traffic, the sensation of 
speed is diminished by the ominous 
feeling that anything larger than a mo- 
torbike is out to get you. West Coast 
Editor Stuart Brown took the Beat on 
a sojourn through Los Angeles. "The 
Beat pilot has an eye-level view of the 
centers of truck wheels," he reports. 
“The view down the road ahead con- 
sists mostly of rear bumpers. Just like 
a motorcycle, the microcar twitches as 
it cuts across the bow and stern waves 
of turbulent air radiating from semi- 
trailers. In all, it's the same exhilarat- 
ing experience known to those who 
have driven Sprites, MG Midgets, Tri- 
umph Spitfires, or Mini Coopers." 

The significance of the Beat 15 
twofold: Honda reportedly is studying 
the reaction to the Beat in the United 
States as a prelude to introducing 
some kind of small roadster—albeit 
lengthened, with a larger engine, and 
meeting U.S. crash standards. Also, 


Honda’s Beat is bore basics: two seats, three cylinders, and just enough room for a rood map under the 


the debate continuing in the U.S. 
Congress over whether to increase fed- 
eral fuel economy standards raises the 
possibility that Americans will drive 
smaller cars, and the Honda Beat 
clearly is at the limit of how small | 
things can get. 


A V12 built for safety 


Amid the electric, hybrid, and recy- 
clable prototypes showcased at this 
fall’s Frankfurt auto show in Germany, 
the Mercedes-Benz C112 project car 
appeared a gross anomaly. Yet the 192- 
mph 408-hp V12-powered car did fit 
the show’s environmentalist tenor in 
some respects. First, it is “detuned” 
from a previous Mercedes effort to put 
on the road a supercar based on its 
C11 racer, which finished in first place 
at the 1989 race at Le Mans in France. 
Second, rather than emphasize raw 
performance, developers billed the 
C112 project car as probing the techni- 
cal limits of active and passive safety 
features. 

The C112 design includes variable 
aerodynamics—an adjustable rear 
wing coordinated with a chin spoiler 
that rises automatically from its zero- 
lift position to provide added traction 
during high-speed cornering and brak- 
ing. The aerodynamic control is com- | 
bined with ABS braking and traction 
control. The C112 also incorporates ac- 
tive body control, a self-leveling sus- 
pension that compensates for static 
load variations. A form of rear-wheel | 
steering corrects tail drift at high 
speeds caused by road irregularities, 
crosswind gusts, or load shifts under 
hard cornering.—David Scott 


POPULAR SCIENCE DECEMBER 199] © 31 


Aluminum Audi 


Audi contributed to the environmental 
theme of this fall's Frankfurt auto 
show with the Audi Quattro Spy- 
der, a 174-hp four-wheel-drive 
show car that features 
lightweight aluminum con- 
struction. The two-seater, 

| which weighs 2,525 

| pounds—about 1,000 
pounds lighter than the 
Acura NSX that inspired 
the concept—reduces its 
impact on the environment 
and on natural resources, 
Audi claims. 

The concept car is powered 
by Audi's 2.8-liter V6 engine, 
transversely mounted behind the 
cockpit. The drive is split via a central 
Torsen differential housed in the trans- 
mission casing. For open-air motoring, 
the 155-mph car has a glass panel roof 
that can be removed and secured on top 
of the engine hatch. —D. S. 


Electric hybrids ready for L.A. 


The first group of 3,000 hybrid electric- 
gasoline cars designed by the Anglo- 
Swedish Clean Air Transport Co., win- 
ner of a design contest sponsored by the 
Los Angeles Electric Vehicle Initiative, 
are ready for shipment from England. 

International Automotive Design 
| ПАР) will assemble the initial batch of 
vehicles. Built on a 109-inch wheelbase, 
the LA 301 hybrid will be made in three 
versions: a four-seat hatchback, a pick- 
up truck with two optional rear-facing 
seats, and a compact minivan. 

The LA 301's front wheels are driven 
primarily with а DC motor powered by 
lead-acid batteries. With electric power 
alone, the vehicle's top speed is 60 mph 
and its range is about 60 miles. 

A small auxiliary gas engine 
complements the electric motor, extend- 
ing the vehicle's range to more than 150 
miles. Engine exhaust emissions in the 
| hybrid mode are minimized by an elec- 
| tronic power-train management system 
and a catalytic converter. Electric cabin 
heating and air conditioning are timer- 
regulated to minimize battery drain, 
which is partly offset by regenerative 
braking under electronic control that 
returns some energy to the batteries 
when the car brakes. —D. S. 


Traffic alert 


A growing number of U.S. cities are 
adopting so-called smart highway pro- 
grams aimed at alerting commuters to 
| pending traffic jams, and rerouting traf- 
| fic to relive the snarl. So far, none are 
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fully operational in the United States, 
but European programs, which started 
earlier, today have a growing choice of 
technologies. 

A commercial system in Britain 
called Trafficmaster claims to be the 
first real-time traffic information sys- 
tem. Subscribers to the system gain ac- 


cess to a traffic monitoring system that | 


uses infrared optical sensors fixed to 
bridges that count the vehicles passing 
below. The sensors detect traffic jams 
as they happen, by determining when 


| average traffic speed drops below 25 


mph. 

The subscriber starts a trip by plot- 
ting an anticipated route, which 
prompts the system to focus on a se- 
lected area. The traffic situation along 
the route is updated every three min- 
utes on a screen and via an audible 
warning. An additional benefit is a per- 
sonal message storage device, which 
acts like a mobile fax unit. 

A second monitoring system is being 
tested by Volvo in Sweden, where an 


Tr 
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LA 301 hybrid cor will be produced in three versions: hatchback, pickup, and minivan. Its combina- 


Audi's four-wheel-drive all-alu- 


minum prototype is a challenge to the Ac- 
ura NSX and 1,000 pounds lighter. 


FM-radio-based system is in place that 
uses infrared sensors placed on road 
signs to monitor traffic conditions. 

The Volvo setup uses the FM infor- 
mation to actuate a cruise control, the- 
oretically allowing the whole network 
to adjust traffic volume and speed au- 
tomatically. The system also adjusts it- 
self according to local traffic speed lim- . 
its and conditions, say Volvo engineers. 

Volvo's on-board system also "reads" 
oncoming road signs, a handy feature | 
in conditions with limited visibility. 
Each installation has a transceiver and 
display panel teamed up with a fixed 
transponder that is fitted to the 
roadside signs. These bi-directional 
units automatically bounce back a pre- 
coded message when interrogated cor- 
rectly. A continuous stream of signals 
from the car triggers the transponder 
on each sign at a distance of 26 feet. 
The message instantly appears on the 
instrument panel display both as writ- 
ten text and a graphic symbol for the 
actual sign.—D, S. 


tion of electric and internal combustion power is aimed at achieving low emissions. 
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ANASONIC PRISM BRINGS 
A HIGHER PLANE. INTRODUCING 
TEM, A NEW DIMENSION IN 


B. Prism Television with the Superflat System and 
Active Dome Sound creates a video experience of incredible 
depth and detail. 

Imagine looking out your window and seeing an Olympic event. The 
only thing separating you from the action is a single sheet of glass. 
That's what it feels like to watch the new Panasonic Prism Television 
ET ку with the Superflat System, model 
CTP-3196SF 

superflat technology produces a 
picture with amazing depth. An 
ultra black glass screen increases 
image contrast by 4096 over con- 
ventional screens. Improved phos- 
phor technology produces brighter reds and greens, compared to our 
standard picture tubes. Our new multi-prefocus electron gun and invar 
mask create a stunningly sharp picture. And with the capability of 750 
lines of resolution, the total result is television technology at its finest. 
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The new Active Dome Sound — as — D 
System uses computer- FC AT 
designed acoustic 
chambers, a new coaxial speaker 
arrangement and front-fired bass 
ports. Creating incredible 
stereo sound and clear 
dialogue that feels like it's 
actually emanating 
from the screen. 
The Panasonic Prism 
TV with the Superflat 
System and Active 
Dome Sound. It's not 
the next step in televi- 
sion. It's the step after 


that. ШЙ 


ы? ` | <) 
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THE SUPERFLAT | 
TV TECHNOLOGY, Panasonic 


just slightly ahead of our time? 


“ v 
It expanded my horizons, - cd 
without exceeding my budge e " 
“With PRODIGY,? there's a panorama в 
of information, services, advice, МАН р m 
and entertainment at my command. | A 
Hundreds of exciting features, апа all for 777773 
just $12.95 a month, with no online time отоо Hh 
charges. That means I can use PRODIGY | 
without worrying that the meter is running. — DC 
"The great graphics and friendly interface are 
real attention-getters. And the menus and | | | E 
cross-referencing features make it so easy, iie — 


my whole family’s involved. 


“There’s so much to tell you about PRODIGY, 
I hardly know where to start. 


“We talk to other members. 
We all love the PRODIGY clubs where 
we exchange information about things 
we enjoy. The computer club is great 
because it keeps me up on the latest 
PC technology. My wife's favorite is the food; 
club where she shares recipes and tips. ^ 


4 


“I do more shopping and banking 
in a lot less time. 
I go window-shopping for ideas on PRODIGY 
and make purchases by keyboard inste 
of by car. And when the bills arrive, no p" 
problem. With PRODIGYIcanpaythem — — 
right from my PC. It would take all E, 
day to tell you about all the exciting 
things I do on PRODIGY. 


“You gotta get this thing.” | 
| The PRODIGY service, connected to your homé E 
‘computer and phone - 

line, has games, sports 
information, an encyclo- 
pedia, and much, much 
тоге: And, it’s just $12. Ж > 

a month including 

30 personal: méssages? РА 


PRODIGY is available for IBM or compatible and Mácintosh* 

computers. Call 1-800-776-3698, ext. 218,to find out where << ore 

you can purchase a PRODIGY Service Start-up Kit p 2. ctu. UI к 

now. Or look for PRODIGY already included Spee. Ы T RESI E эу» m 
„with many popular computers. کے‎ a «Ez ا جج‎ 6, - e l 
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Two four-inch color displays on the Marantz АХ-1000 display menus and audio signals. Video outputs for each LCD enable the displays to be enlarged. 


| Computing with audio 


speakers set up for an audio demon- 
stration in a New York penthouse 
might be expected to sound superb. 
For this demonstration, they didnt. 
Because of their placement, plus re- 
flections from the room’s hard sur- 
faces, the loudspeakers created a 


| tepid two-dimensional sound with a 


compact disc. 

Then Marantz USA’s AX-1000 au- 
dio computer—a sleekly styled compo- 
nent nestled between the speakers 
—took over. The audio computer fed 
test tones through the speakers; a 
$550 AKG microphone across the 
room picked up the sound. These test 
signals, fed back to the AX-1000 from 
the microphone, enabled the comput- 
er to calculate 14 digital filters for 
each audio channel. The filters, stored 
in the AX-1000's memory, then adjust- 
ed the frequency response of music, 
flattening peaks or boosting dips to 
compensate for room characteristics. 
Sound from the speakers improved 
dramatically, with better bass and 


much greater depth. 


Older hi-fi equipment has similar 
automatic features too, but room 
equalization is only a starting point 
for the AX-1000. The computer began 


as a research project at N.V. Philips in 


| the Netherlands, where Dutch engi- 
A pair of expensive Infinity loud- 


neers first devised a super-fast digi- 
tal-signal-processing (DSP) chip. Two 
DSPs are used in the AX-1000, and 
each one can manipulate digitized au- 
dio independently. One chip might 
acoustically correct a room, for exam- 
ple, while the other adjusts the dy- 
namic range of music—the difference 
between loud and quiet sounds. Com- 
ponents are mounted on plug-in cir- 
cuit cards, each sealed in a compart- 
ment to block radio-frequency 
interference. 

For discs or tapes that seem acous- 
tically dead, a reverberation function 
in the Marantz AX-1000 can alter the 
apparent reflections and decay time of 
music to your tastes. Also stored in 
the computer are the ambience char- 
acteristics of six famous concert halls 
in Europe and two in the United 
States. 

For movie fans, the audio computer 
also handles surround-sound—the 
audio tracks on videodiscs and video- 
tapes that are able to recreate the 
multiple sound tracks used in movie 
theaters. Like all functions in the au- 
dio computer, both surround-sound 
decoding and noise reduction are per- 
formed digitally, unlike most de- 
coders that restrict the dynamic 


range of source material with analog 
processing. 

A scratch suppression demonstra- 
tion revealed technology that may 
soon appear in less-elaborate hi-fi 
products. An LP record with a deep 
gash provided familiar repetitive 
clicks. When the suppressor function 
was switched on, this irritating noise 
vanished entirely. The suppressor cir- 
cuit operates much like those used to 
mask dropouts in CD players: When 
signal spikes from scratches are de- 
tected, they're replaced with the digi- 
tal information just before and after 
the scratch. In addition to banishing 


clicks and pops from routine listening, | 


the suppressor can archive valuable 
LP and 78-rpm recordings onto noise- 
free digital tapes. 

À headphone-control function for 
high-quality Stax, AKG, Sennheiser, 
and Jecklin models enables listeners 
to shift the stereo image from inside 
their heads to a sound stage in front of 
them. 

Finally, the audio computer can 


generate audio test tones—white and | 


pink noise—and possesses a 27-band 


real-time analyzer that displays mu- | 


sic frequencies from 40 hertz to 16 
kilohertz. All the functions can be se- 
lected from menus on the color LCD 
screens, using a remote control with a 
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Three-dimensional comput 


trackball for cursor movement. The 


$15,000 audio computer, aimed at pro- | 


fessionals and audiophiles, is market- 
ed by Bang & Olufsen in Mount 
Prospect, Ill. 


Virus graphics 


In the world of viruses the human 
adenovirus is a giant: about four 
times the diameter and 15 times the 
mass of the virus that causes polio. 


The size and complexity of the aden- | 


| ovirus defy traditional methods of ex- 
| amination, so scientists are using a 
minisupercomputer to analyze the 
virus structure and visualize features 
never seen before. 

The adenovirus can cause severe 
respiratory problems in people with 
compromised immune systems, AIDS 
patients, for example, and 1з a leading 
cause of infant mortality in Third 
World countries. 

Researchers at the Wistar Institute 
in Philadelphia use a Digital Equip- 
ment Corp. MicroVAX to analyze elec- 
tron-microscope pictures of the virus. 
A model GS1000 Graphics Supercom- 


puter from Stardent Computer Inc.,. 


along with Stardent's graphics soft- 
ware turns data into 3-D screen im- 
ages. These computer images can 
then be rotated, magnified, or sliced. 
“You can look at one slice of the 
virus at a time. It takes less 
than one-tenth of a sec- 
ond to go from slice to 
| slice, so you 


bs 


Apple Computer's 
high-end notebook Mac- 
intosh, the PowerBook 170 
(right) uses two processors. Outbound 
"mew Mac-compatible model 2000 
(far right) has a slide-out hard-disk drive. 
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er reconstructions of the human adenovirus enable scientists to look at the 
whole surface of the virus (left) or sections of the virus, such as this center slice (right). 


can go through the whole virus in less 
than ten seconds,” says Dr. Phoebe 
Stewart, a postdoctoral fellow at Wis- 
tar who created the first computer 
simulations of the virus. In addition to 
slicing, scientists can view the surface 
of the virus while rotating it before 
them. “We're seeing parts of the virus 
that have never been seen before,” 
says Stewart. 

Stewart worked with other re- 
searchers to correct an obstacle: the 
fuzzy details from electron micro- 
graphs. “The task is to use computer 
image processing to enhance the im- 
ages,” she says. 

The researchers took advantage of 
the high symmetry of the virus, which 
has an icosahedron shape—an object 
with 20 triangular facets. The small- 
est repeating unit is “eo of the virus, so 
it has sixtyfold symmetry. “That gives 

us a lot of pow- 


WiISTAR INSTITUTE 


er, Stewart explains. “It’s as if we had 
60 times the amount of raw data.” 
And because the virus has 11 different 
proteins with multiple protein copies, 
there are more than 3,000 protein 
molecules. “We could never handle all 
that information without graphics,” 
she says. “The hardware and software 
technology is a great leap forward,” 
says Stewart. 

This research may lead to the dis- 
covery of a possible treatment for the 
adenovirus. “There’s much about 
viruses that we don't know,” Stewart 
admits. Understanding the architec- 
ture of this one complex virus should 
give us insight into many others.” 


—Marcelle M. Soviero 


Notebook Macs—and more 


Better late than never. Three years af- 
ter notebook computers became popu- 
lar, Apple Computer has unveiled a 
trio of slim Macintosh-compatible ma- 
chines. Each model has a recharge- 
able battery, hard disk, AppleTalk 
networking capabilities, and a full- 
size keyboard with a built-in trackball 
and palm rest. Apple’s System 7 oper- 


ating system is included [“ENF,” | 


June]. 

The five-pound Macintosh Power- 
Book 100 uses a 68000 processor and 
comes with two megabytes of memory, 
and a 20-megabyte hard drive. The 
lead-acid battery provides up to four 
hours of power. Apple’s model 100 
notebook, made by Sony Corp., is 
priced at $2,299 (or $2,499 with an ex- 
ternal 3.5-inch floppy drive). 

The PowerBook 140, priced at 
$2,899 with a 20-megabyte drive, has 
a 68030 microprocessor and two 
megabytes of memory. It weighs 
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Buckle up, America! 
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Excludes other GM products. ' Based on truck registration data model yea ! Galt 
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of this limited warranty. Chevrolet and the Chevrolet emblem are registered trademarks and Cnevy 15 a trademark of tne ( 


* 


e Most available1/2-ton power. Standard anti-lock brakes." " eTwo-side-galvanized steel and standard base-coat/clear-coat 
paint for superior rust protection. • 3-year/36,000-mile Bumper to Bumper Plus Warranty. No deductible. T 


Chevrolet. The best resale value of any full-size pickup.” Let's face it, you get 
what you pay for. And a Chevy retains more of its original value than any other full-size pickup. So, while 
you’re out there making a buck, America’s best-selling truck’ is working hard to help you keep it. 
Chevrolet. The trucks you can depend on. The trucks that last. 


The Heartheat Of America Is Winning." 
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6.8 pounds. The $4,599 PowerBook 


170 has the same processor, plus a 
math coprocessor, four megabytes of 
| memory, a 40-megabyte hard drive, 
and a modem. Both models have a 
floppy drive. 

The logic board on these three mod- 
els is one-fourth the size of Apple's 
Macintosh Portable, a 15-pounder the 
company has stopped selling. In late 
summer, Outbound Systems in Boul- 
der, Colo. introduced a notebook with 
Macintosh compatibility. The compa- 
ny uses permanent-memory chips re- 
moved from old Macs. Outbound’s 
$2,899 model 2000 uses a 68000 pro- 
cessor with two megabytes of memory, 
a built-in floppy drive, and a 20- 
megabyte hard drive that can be re- 
moved and swapped with a different 
drive for added storage. 

Apple introduced its first computers 
using Motorola’s powerful 32-bit 
68040 microprocessor. Apple claims 
that all of its new Quadra models can 
run applications up to twice as fast as 
the Macintosh IIfx, last season’s top 
performer. The Quadra 700 with an 
80-megabyte hard drive is $6,399; the 
Quadra 900 with a 160-megabyte 
hard drive is $8,499. 

The company has also unveiled its 
| Macintosh Classic II, based on the 
| 68030 processor, with a nine-inch 
built-in monochrome monitor. A mod- 
| el equipped with two megabytes of 
| memory and a 40-megabyte hard disk 
| sells for $1,899. 

Two updated LaserWriters use 
68030 processors and specialized 
chips, which allow them to compose 


Optical discs for Sony's portable Data Discman 
can hold up to 200 megabytes of digital data, 
equivalent to about 100,000 
| puges of text or 32,000 
graphic images. 
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documents up to twice as fast as the 
LaserWriter IINTX, Apple claims. 
The $3,599 LaserWriter IIf and 


$4,599 IIg both have a new feature | 


called FinePrint that smooths jagged 
character and line edges by modulat- 
ing dot size. (The technique is similar 
to Hewlett-Packard’s [HP] Resolution 
Enhancement Technology in use for 
its LaserJet III family for nearly two 
years.) The Пр also contains Apple's 
new PhotoGrade technology, which 
dramatically improves the distinctive- 
ness of photographs by printing 65 
levels of gray, instead of the 16 or few- 
er shades most laser printers, includ- 
ing HP's, are capable of producing. 
— Michael Antonoff 


Electronic-book player 


“This disc contains all 26 volumes of 
Compton's Encyclopedia," claims 
Michael Vitelli, Sony Personal Audio 
Products Co. president, holding up a 
shirt-pocket-size three-inch optical 
disc. The disc, in a protective plastic 
case, was dropped into Sony's palm- 
size Data Discman, a $550 player in- 
troduced in the United States in 
November. А request for information 
about electrical transformers was 
tapped into the key pad. А few seconds 
later, a schematic diagram and article 
appeared on a giant-screen projection 
TV linked to the player, as well as on 
the Discman's 3.5-inch backlit liq- 
uid-crystal 
display. 
Unlike 
desktop PCs 


or simplified home players that obtain 
color video, animation, hi-fi, and text 
from larger five-inch CD-ROMs (see 
“Multimedia,” this issue), Data Disc- | 
mans introduced in the United States 
display only drawings and text. Fu- 
ture models will expand this media 
capability. The Data Discman does 
play audio through a headphone jack, 
but from standard three-inch audio 
CDs. Player screens show ten lines of 
text, 30 charactefs wide. Searching 
discs is easy: Text or graphics infor- 
mation is located by entering several 
key words or just letters of a word. 
Screen menus provide another search 
method. 

Vitelli said the Discman's portabili- 
ty ^makes it ideal for people on the go, 
such as a traveling executive who 
needs to work out of a briefcase." 
Three electronic books are included 
with the Discman: a multiple-lan- 
guage translator, a medical-health 
disc, and Compton's Encyclopedia. For 
frequent flyers, a monthly subscrip- 
tion to discs listing flights in North 
America is available. Frommer's 
Guide to America’s Most-Traveled 
Cities is also on a disc. Another disc 
has the Yellow Pages for the entire 
country, while a library-format disc 
stores the text of 150 classic works 
of literature. Most discs list at $40 
or $50. 

"Compatibility is ensured because 
any electronic-book disc will be read- 
able on any Data Discman world- | 
wide," says Olaf Olafs- | 

son, president of | 

Sony Electronic Pub- 

lishing Co. Olafsson | 

said a wide variety of 

new discs will be in- 

troduced each month 

next year. His compa- 
ny is also discussing | 
publishing catalogs and 
other business applica- 
tions. Periodicals can be 
published even on a dai- 
ly basis, according to 
Olafsson. 


Click on mom 


As I approached the 
computer and video in- 
stallation called “We 
Make Memories" at a 
museum in Berkeley, 
Calif., on-screen icons of 
the project’s 29-year-old 
designer, Abbe Don, her 
mother, grandma, and 
great grandma beckoned me 
to choose one of them with the 
mouse. I clicked on Charlotte Don, 
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Kinder? Gentle 


sea 
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CAMBRIDGE SOUNDWORKS 
B Y HENRY П 


ь 
11 Henry Kloss bróÜ&ht Dolby sound, 


CrO, cassette јаре, 909 1бгае- .... 


screen projection television into 
living rooms, and made the domi- 
nant speaker sy€tems of three 
decades: Acoustic Research in the 
1950's, KLH in the '60s, and 
Advent in the '70s. E 
Now he's at it again at 

_ Cambridge SoundWorks, selling 
direct tot e bebe ts 

йс. Magazine 


Audio Catalog 
At Cambridge SoundWorks we manufacture 
speakers and music systems designed by Henry 
Kloss (founder of AR, KLH & Advent), and we sell 
them from our factory in Newton, Mass. We also 
sell selected audio components from brands like 
Philips, Pioneer and Denon. Because we sell fac- 
tory-direct, you can save hundreds of dollars on 
до nents and systems. We sell nothing but "the 
Stuff." Our knowledgeable audio experts will 
hep you make the right choices, without being 
push y And you can call toll-free for advice ot 
“hook-up help" 365 days a year – even holidays. 
This is the simplest way to get the right deal on 
stereo components...and there's virtually no risk. 
* Call toll-free for factory-direct savings. 
* Audio Experts will answer all your 
questions, before ала after you buy. 
* 30-day money-back satisfaction guarantee. 


New From Henry Kloss-Ensemble Il 
Subwoofer-Satellite Speaker System 


A new, very affordable, 
single-subwooler 
version of the system 
Audio magazine said 
“may be the best value 
inthe world.” ¢ 


ome 


1-800 AKAHIFT 


24 hours a day, 365 days a year (800-252-4434) 


154 California St., Suite 126D Newton MA 02158 
* In Canada call 1-800-525-4434. Fax: 617-332-9229 
Outside U.S. or Canada 617-332-5936 


©1991 Cambridge SoundWorks @Ensemble is a registered trademark of 
Cambridge SoundWorks. AR & Advent are trademarks of International Jensen, Inc. 
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Equal distribution of hi-fi frequencies in Mercedes-Benz S-Class sedans is ensured with newly designed 
speaker enclosures in the door, a rear-view mirror, and a rear-package shelf. 


Abbe’s mom. An excerpt from a 
decades-old Super-8 transferred to 
videodisc showing a much younger 
Charlotte began playing on an adja- 
cent monitor. A more recently record- 
ed audio track divulged Mrs. Don’s 
recipe for chopped liver. “I don’t use 
schmaltz,” she exclaimed, using the 
Yiddish word for chicken fat. "There's 
enough cholesterol in there already." 

It's not every family album that in- 
cludes members' own inflections and 
admonishments, but dog-eared snap- 
shots are giving way to multimedia. 
The younger Don programmed Hyper- 
Card software on a Macintosh as a 
tool for an interactive presentation 
that traces her matrilineal ancestors 
back to 1890s Russia. It's similar to a 
scrapbook but has the added dimen- 
sions of sound and motion. Unlike a 
conventional film or video, the viewer 
controls the order of the presentation. 

Don, who 1s based 1n San Francisco, 
says the appeal of “We Make Memo- 
ries" and a work-in-progress called 
"Share A Story" is that they are living 
records. “It’s not far out in the future 
before easy-to-use tools become avail- 
able for other people to do this," she 
says.—M. A. 


Better sound all-around 


One problem with car stereo systems is 
achieving the same well-balanced 
sound for front and rear seat passen- 
gers. With low-frequency woofers gen- 
erally mounted beneath the rear-seat 
package tray, rear passengers are bom- 
barded with bass, but lack important 
middle and high frequencies for well- 
balanced musical sounds. Often, the op- 


| posite is true for front seat passengers. 


Bose Corp. teamed up with Mer- 
cedes-Benz on a six-year research 
and development effort to solve this 
and other car audio problems. The re- 
sult, introduced in the Mercedes- 
Benz 1992 S-Class sedans, is 
startlingly real sound reproduction 
for all passengers in the car. 

Bose uses numerous individual 
loudspeakers to deliver uniformly 
high quality stereo sound reproduc- 
tion to all listeners, regardless of 
their seating position. Dubbed the 
Bose Beta Music System, the new car 
audio system employs specially de- 
signed speaker enclosures positioned 
in the front and rear doors, a rear- 
view mirror, and a rear-package 
shelf. The two-inch middle-high-fre- 
quency speaker in the rear-view mir- 
ror assembly maintains proper stereo 
imaging for all passengers. 

A key to proper tonal balance for all 
passengers: Researchers found that 
altering the phase relationship, or 
time of arrival of bass sounds below 
200 hertz from the rear and front 
speakers, gave the right overall tone 
balance to all of the passengers inside 
the car. 

Providing power and equalization 


| to the system is a trunk-mounted, 


zinc die-cast electronics module. The 
electronics and speakers take into ac- 
count the absorptive and reflective 
characteristics of seats, windshields, 
seat coverings, instrument and door- 
panel shapes, speaker placement, oc- 
cupant placement and other char- 
acteristics of the car's passenger 
compartment. Rounding out the sys- 
tem is an electronically tuned radio- 
cassette deck. А trunk-mounted ten- 
disc CD player is available as an 


| option. The Bose Beta music system is 


standard equipment in the 300SE, 
300SD, 400SE, 500SEL, and 600SEL 
1992 Mercedes-Benz S-Class sedans. 


| —Len Feldman 


Laser crystal alignment 


Researchers at Hercules Inc. in Wilm- | 
| ington, Del., 


have discovered a new, 
non-contact method of aligning liquid 


| crystals using laser light. What's the 


big deal? Aligning crystals in a liquid- 
crystal display typically involves a 
mechanical rubbing process. A cloth is 
used to rub a polymer surface, and 
when the liquid crystals come in con- 
tact with the polymer they line up in 
the direction of the rubbing motion. 
Without this preparation, the crystals 
would scatter randomly, clumping to- 
gether and aligning themselves in 
random bunches when electrical cur- 
rent is applied. 

The result would be groups of liquid 


crystals with slightly different orien- 


tations. А watch using an LCD with- 


| out this mechanical preparation, for | 
| example, wouldn't have the proper 


uniformity. А watch display would 
have a "colored appearance to it, a 
mottled color appearance," according 
to Hercules research physicist Wayne 
Gibbons. 


Unfortunately the current rubbing | | 


method can produce scratches or 
grooves on a surface. Not so with the 
new laser light method. "The advan- 
tage is that we don't introduce 
scratches that you normally get with 
standard mechanical buffing," says 
Gibbons. 

The new method starts with a poly- 
mer-dye mixture developed by Her- 


| cules researchers. "Its just like any 


standard polymer layer that's been 
used in displays before, but we've in- 
corporated an absorbing dye mol- 
ecule," Gibbons says. 

The researchers put the polymer- 
dye mixture on a glass substrate and 
shine polarized laser light onto the 
surface. The laser light alters the 
polymer surface, causing the liquid 
crystals to orient perpendicular to the 
laser light polarization. 

"When you remove the laser light, 
the liquid crystal molecules maintain 
a memory," Gibbons says. "They stay 
in the position that was created by the 
laser light." 

Could this discovery lead to better 
resolution for liquid-crystal display 
CD watches and flat-panel displays? 
“We're not discounting that possibility, 
but it’s a little early to say how much 
of an impact it would have,” according 
to Gibbons.—Jeffrey Bertolucci PE 
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Theres a place for 

chains. And a place for 

solid steel. At Genie, we be- 

lieve the only chains in your 

/ garage should be on a bicycle. 

-/ For strength, safety, security and 

reliability your garage door opener 

should be screw drive. Ten feet of solid 

steel that's so strong, so safe, so reliable 

we can offer the Pro-Tech® ten-year 
warranty. | 

А chain drive opener is noisy, greasy 

and has hundreds of links to break. 


Genie's dedication to quality 
and reliability can be found in 
every product we make. Like 
wet/dry Genie? Shop 
Vacuums and Power 
Blowers, Genie? 

Gate Openers, 

the Genie? Beast™ 
Garage Trash 
Compactor, and 
Alliance? TV 


Genie Screw Drive is smooth, д and , 4 | 


made the one way that's most re 


ee 


The choice is yours. We've made it ez easy m. 
For the name of a MEN. 47 t S 


nearby Genie dealer, 
call 1-800-OK-GENIE. 
In Canada, call 
1-800-363-0955. 


GENIE 


1 т il ForA Шеше" 


©) 199]. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified — 
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Round and round it goes. Where it stops nobody knows. 


The Dremel Moto-Tool is a With the right bit and the right Moto-Tool, this ad would go on 
compact, high-speed rotary tool speed you can sand, carve, shape forever. However, you can get a 95 
that really gets around. With vari- and rout wood. Change the bit, page, detailed guide that explains 
able speeds, ranging from 5,000 adjust the speed and use the bits, speeds and 175+ uses, in spe- 
to 30,000 RPMS, and over 150 spe- Moto-Tool to grind, cut and deburr cially marked Moto-Tool boxes at 
cially designed bits and acces- metal. You can even use it to shape Hardware, Home Center and Hobby 
sories, it allows you to complete and cut plastic or polish silver. Stores. Or write to Dremel, Marketing 
all kinds of tasks, on all kinds If we were to list all the ways Dept., PO. Box 1468, Racine, WI 

of materials. you could use the Dremel 99406-1468, for a free copy. 


DREMEL MOrOs00L 
High-Speed Rotary Tool © 1901 Emerson вале Co 
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Home Newsfront 


Edited by MARIETTE DiCHRISTINA 


| Top-efficiency window 


| Visionwall windows entered the U.S. 


| market with a bang this year, boosting | 
| tween the glass layers to achieve a | 
| high insulating value, or R-value. In- 


insulating efficiency by some 35 per- 
cent over the previous top performers, 
InSol-8 windows from Hurd Millwork 
Co. of Medford, Wis. [^Windows of Op- 
portunity," May '90]. 

Geilinger AG, the Swiss developer 
of Visionwall, uses an interesting de- 
sign twist to achieve its high insulat- 
ing efficiency. Like InSol-8 (which is 
based on Superglass technology devel- 
| oped by Southwall Technologies of Pa- 
lo Alto, Calif.), Visionwall incorpo- 
rates two heat-reflective (low 
emissivity, or low-e) plastic films sus- 
pended between the inner and outer 
panes of glass. But the similarities 


POLYSTYRENE 
INSULATION 


| By reducing ther- ^ 
a new hi win —— 
dow achieves the best total insula- 
tive value on the market. 


end there. Unlike InSol-8 and most 
other high-efficiency windows, Vision- 
wall doesn’t rely on a low-conductivity 
gas, such as argon or krypton, be- 


stead, ordinary air is used, but with 
wider spaces between layers—the 
window is more than three inches 
thick. 

Because low-conductivity gas isn’t 
used, the Visionwall glazing, or “cen- 
ter of glass,” has a lower R-value than 
that of some other windows—its R-6.8 
compares with more than R-8 for 
some residential products that offer 
similar visible-light transmission. But 
what Visionwall loses in glazing R- 
value, it more than makes up for with 
well-insulated frames: With 2*4 inches 


INSULATED ALUMINUM FRAME 


GASKET SYSTEM 


of insulation separating the inner and | 
outer aluminum-frame components, 
the frames insulate almost as well as 
the glazing. This puts the overall, or 
unit, insulative value of Visionwall 
windows at R-6.3. In comparison, In- 
Sol-8 windows have an overall insula- | 
tive value of R-4.6. In terms of comfort 
and energy savings, it's the unit R-val- 
ue that counts. Апа Visionwall win- 
dows won't lose insulating value via 
gas leaks, a potential problem with 
other high-insulating windows. 

Visionwall is available as fixed win- 
dows or inward-opening casement 
windows, using the European tilt- 
swing design (the windows can be 
opened on side hinges or tilted inward 
on bottom hinges for ventilation). 
Fixed Visionwall windows cost about 
$30 to $35 per square foot, while case- 
ment windows run $40 to $45 per 
square foot (costs vary depending on 
size). Visionwall Technologies, 12332 
149th St., Edmonton, Alberta, Canada 
T5V 1G9.—Alex Wilson 


А super charger 


With battery disposal a growing envi- 
ronmental concern, AEG Power Tool 
Corp. has unveiled a product that’s a 
step in the right direction: a battery 
charger that will let users get up to 
ten times more life out of AEG's cord- 
less nickel-cadmium battery packs. 

The UCS Universal Super Charger | 
extends the life of a NiCad battery 
from the typical 300 to 500 charges to 
up to 3,000 charges. The unit recharges 
a 1.2-ampere/hour battery pack in ten 
minutes—that’s five minutes quicker 
than the fastest chargers now sold in 
this country [“Best of What’s New,” 
Dec. '89]. Most chargers take one to 
three hours to do the job. 

“Faster charging is not new—we 
could do that ten years ago,” says Dave 
Tatem of AEG. “The problem was that 
the process required special batteries, 
and it vastly reduced battery life.” 

The UCS uses a pulse-charging 
method to minimize battery-life loss. 


| After a charge of four seconds, a pro- | 


prietary microchip in the charger 
takes 70 milliseconds to check the 
amount of voltage in the battery pack, 
as well as monitor such life-shorten- 
ing factors as heat buildup and 
change of resistance across the cells. | 
The charge pulses repeat until, as the 
battery nears capacity, the microchip 
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ine years of research and development—and an $8.5 million 
investment—are finally paying off for an Australian designer 
and maker of modular kit homes. Force 10 Ltd. can now 
challenge owner-builders and semi-skilled tradesmen to 
erect sturdy, modular homes, as it does, in as little as 12 days. 

Force 10's hallmark is its fully modular, lightweight building system 
based on a galvanized steel frame. "Force 10" refers to a category 1 
tropical cyclone, but the company's product is designed to withstand 
category 5 cyclones, which have winds approaching 175 mph. In a 
test of strength, when a cyclone raced through Bowen in Queensland, 
Australia, in 1989, a Force 10 home stood unyielding—only one roof 
sheet was loosened. 
The houses also are 
rot-proof and predomi- 
nantly fire-resistant, and 
they can withstand 
tremors. 

Force 10 homes look 
like conventional homes, 
but their difference lies 
in their preconstruction 
engineering phase, be- 
fore kit components 
reach the building site. 
The kit comprises floor- 
ing, wall, and roofing 


BOLTS JOIN systems that integrate 
WALL PANEL into a whole, replacing 
wane SYST the traditional timber 


products with steel. 
Each separate system 
also can be used with 
conventional building 
systems. 

Force 10 homes start 
life at Nerang, south of 
Queensland's capital, 
Brisbane. On the shop 
floor, metalworkers use 
computerized cold roll- 
formers to fold steel into 
requisite configurations: 
foundation stumps, 


cope eee 
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The modular kit Force 10 homes are designed to withstand winds of 175 mph. 


joists, bearers, trusses, and the like. Exterior and interior fibro-cement 
walls form part of a factory-produced steel "sandwich" panel filled with 
fire-resistant polyurethane foam. Doors, windows, electrical conduits, 
and even fly-proof screens are factory-fitted. Roofs and gutters also 
are made from preformed steel. 

When the components reach a building site, builders can assemble 
them as if they were from a giant erector set: The parts lock together 
easily and accurately and are bolted, rather than welded, into place. 
On a preleveled site, two workers can build a 1,000-square-foot home 
to the lock-up stage in just 12 days with minimal use of skilled labor. 
All prime-cost items (such as air conditioners and other major appli- 
ances) are excluded from the kit. 

The idea behind Force 10 dates back to 1950, when Force 10's 
principal and major shareholder, Barry Beazley, pioneered the idea of 
precutting timber before it reaches the building site. His New 
Zealand-based Beazley Homes promoted kit homes as a solution to 
mass-housing requirements in the post-World War Il United States 
and for other countries whose anticipated population growth would 
strain natural resources. 

During the 1970s, Beazley developed a Mark 6 panel system, using 
steel and mineral composites in housing components. These sys- 
tems were used successfully for remote mining villages in Papua 
New Guinea and Western Australia. In the 1980s, Beazley's son 
Mark further refined the process to develop the Force 10 system. 

Brian Ford, Force 10's senior marketing executive, says the system 
reduces costs by making minimal use of scarce resources and maxi- 
mum use of mass-produced technology. "It's a new-generation modu- 
lar system, except that it doesn't look like a modular system when it's 
finished," Ford says. "Also, it is affordable housing. Walk inside one, 
and you could be in an up-market U.S. or Australian conventionally 
built house." 

Some 500 Force 10 homes have been built in Australia; Force 
10—holding worldwide patents—now has agents in 10 countries. Ex- 


ported kits cost $24,900. Force 10 exports "factory packages" to other | 


countries around the Pacific and soon will begin offering the kits in 
Hawaii, where local housing approval has been achieved. Ford says 
Force 10 is ready to provide "several thousand 
dwellings" for the U.S. armed forces, and is cur- 
rently negotiating in the Middle East. 

While most of Force 10's applications are 
meant for residential housing, negotiations for 
domestic and international government con- 
tracts also are in progress. Australian mining 
towns offer a ready market; Force 10 recently 
supplied 65 homes at Weipa for an aluminum 
company, and 40 at Mount Isa for another min- 
ing company. Says Ford, "We can produce a 
house [of a quality that] they couldn't previously 
get for the same cost." 

Force 10 can pack all requirements for a 


| ‘ rwn 1,000-square-foot home inside a 20-foot freight 
— — from м акын. container. "The owner receives a complete 
steel components together house—other than wiring, plumbing, and prime- 
frames. Cement sheets then are bonded to the toma “ 
: MUN cost items," Ford notes. 

frames and insulative foam is injected (left). The If owners hanker for change, Force 10 homes 
panels are erected into houses on site (above)in can easily be extended or dismantled, transport- 
as little as 12 days. ed, and re-erected.— Wordservice International 


directs a “balancing” of charge across 


the cells in series—Tatem likens the | 


process to the tipping of a nearly re- 
filled ice-cube tray to even water lev- 
els. This helps prevent failure in any 
of the cells, maintaining overall bat- 
tery life, Tatem says. 

The UCS Universal Super Charger 
is compatible with AEG Power Tool's 
existing ACCU 2000 battery packs. 


The charger, which is scheduled to be | 
available late this year or early next, — 
will list for about $200. AEG Power | 
Tool Corp., 3 Shaw’s Cove, Box 6003, | 


New London, Conn. 06320-1777. 


Lead barrier to radon 


Lead has gotten a bad reputation in 
recent years—the EPA has even called 
it “the single most serious environ- 
mental health problem” today. So why 
is the National Association of Home 


| Builders Research Center applying 


lead to house building? 

“Lead appears to be a natural choice 
to guard against the menace of radon 
gas seeping into homes,” says Jerome 
F. Smith, executive director of the 
Lead Industries Association in New 
York. The association is funding ef- 
forts by NAHB researchers to deter- 
mine whether sheet lead is an effec- 
tive radon barrier. 

Radon gas is naturally released 
during the decay of radium, which is 
present in soils and rocks in many ar- 
eas throughout the country. Exposure 
to radon that has seeped into homes 
has been linked to lung cancer, though 
the link has not been conclusively 
proven. The EPA recommends correc- 
tive action if house air has more than 
4 picocuries of radon per liter of air. 

To test lead’s radon-reducing abili- 
ties, a 0.04-inch-thick sheet of lead 
was installed under the foundations of 
two Florida houses, one in Gainesville 
and one in Port Charlotte. To ensure a 
tight seal, the lead’s edges were over- 
lapped slightly and then caulked and 
tamped. The sheet was coated with 
liquid asphaltum to protect it from the 
corrosive reaction of the concrete slab 
that forms the first floor of the homes. 

Long-term tests show the houses 
have low radon levels: The Gainesville 


| house has 1.6 picocuries of radon per 


liter of air, and the Port Charlotte 
house 2.0 picocuries. The NAHB re- 
searchers are now trying to determine 
whether the low levels can be at- 
tributed to the lead barriers or to 
some other factor. 

Surprisingly, the lead liner’s poten- 
tial as a radon blocker is not attribut- 
ed to the metal's well-known “opaque- 
ness" to radiation. It's simply that the 
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ESCORT DSP* 


Radar Warning Receiver 


Great timing. 
1-800-433-3487 


Fax: 513-247-4820 Service: 1-800-543-1608 


For a limited time, get our best performer at 
our best price. Until December 31, 1991, you 
can purchase ESCORT DSP for only $249 
(that’s over 15% off the regular price). 
ESCORT DSP is a complete radar 
protection system: 
e Longest range available 
e Pulse and instant-on radar detection 
e Anti-falsing circuitry 
ESCORT DSP is also backed with a 30-day 
money-back guarantee. 
Now is the time to order the most 
advanced radar protection system available. 
ESCORT DSP $249 (reg. $299) 


Add $4.95 shipping. Ohio residents add 5.5% sales tax. 
Prices higher in Canada. 


© 1991 СМІ 


Major credit cards accepted 


ESCORT 
P Department 001601 
One Microwave Plaza 
Cincinnati, Ohio 45249 


Overnight shipping available 


The world's most advanced radar detectors, 


$50 Off! 
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metal is durable and flexible enough 
to prevent cracks that radon could 
seep through, says Smith. 

А lead radon shield would add 


about $1,500 to $1,700 to the cost of | 


building an average 2,000- to 2,500- 
square-foot house, Smith says. A third 
test will be conducted on a commercial 
building now under construction in 
Butte, Mont. 


Getting warmer 


Two new types of insulation—one 
newly available and one experimen- 
tal—promise to help push the enve- 
lope of thermal efficiency. 

It's easy to spot the difference in the 
Blackore line of polyisocyanurate 
foam from Celotex Corp. of Tampa, 
Fla.: Its dark charcoal color comes 


from carbon black, which is derived 
from oil (see photo, next page). Car- 


|! bon black is dispersed uniformly 


through the foam to help block radi- 
ant heat flow through the foam cells. 
Carbon black increases the foam's 
insulative value about 13 percent, 
from R-7.7 to R-8.7 per inch in Tuff-R, 
the best of the Blackore line. The 


| boost makes Tuff-R the top performer 


among foil-faced polyisocyanurate in- 
sulation products, according to Celo- 


tex. Tuff-R is available in thicknesses 


of "s inch to 2 inches in the West; it 
will be available nationally next fall. 


А second insulation type, Gas-Filled | 


Panels, is probably a couple of years 
away from commercialization. But it 
has an even greater insulating poten- 
tial—up to R-15 per inch. The patent- 
pending experimental insulation was 


NEW FOR MINITEL: REACH OUT AND CONTROL SOMETHING 


developed by researchers at the 


Lawrence Berkeley Laboratory (LBL) 
Windows and Daylighting Group in 
Berkeley, Calif. 

"Most of our work has been on ad- 
vanced windows," says Dariush 
Arasteh, a staff scientist who is work- 
ing with Brent T. Griffith and 


Stephen Selkowitz on the panel re- | 
| search. "It struck me a couple of years | 
ago that insulation used for appli- | 
ances and houses could work in the | 


same way—without the 'disadvan- 
tage' of glass because you don't have 
to see through it." 

Gas-Filled Panels consist of several 


layers of reflective metallized film 


with a thin supporting structure of 


the same material between the layers | 
to maintain spacing (see illustration . | 


in “Best of What's New," this issue). 


Continental Europe is in the grips of a blistering heat wave. As you 
slowly roast in your vacation cottage in the French countryside, you 
think about starting up the lawn sprinkler at your home in the Paris 
. suburbs. Packed in your suitcase is a portable device that will save 
your grass: Minitel, a computerlike interactive telephone terminal 
equipped with keyboard, video-display unit, and built-in modem. 
France Telecom started supplying these information cornucopias 
12 years ago, initially for use as electronic telephone directories. 
More than six million Minitels are now in use in France. The directo- 
ry data base lists the 27 million private and business subscribers. 
Now, however, the system also can plug into your home devices. 
At your cottage, you plug the Minitel into the phone outlet. Your 
Paris home number (as if you didn't know it) comes up quickly on 
the Minitel screen when you key in the city code, followed by the 
first letters of your name. Tapping the "connect" key dials the num- 
| ber automatically. You enter your personal identification number, 
and, after a few rings, you're linked to your home-base Minitel. 
Remote control of home appliances is provided by a black-box in- 
terface between the telephone line and the domestic electric-power 
circuit, which is used for data transmission. Called Ligne Directe 
(Direct Line), the interface works with small electronic control mod- 
ules that slot between the wall socket and the plug on any appli- 
ance to be controlled remotely (see illustration). 
The interface handles up to 20 channels, with on/off switching as 


REMOTE TERMINAL 


The French public network links a 
through the power line to control an electric h 
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 quested to type 


Minitel (top right) with a home unit for remote control of 


well as variable controls used for applications like heater timing and | | 
temperature control. As a home-security feature, the box can be | | 
wired to intrusion sensors and preset to telephone a break-in alarm | 
to any specified phone number in the country. The interface costs 
from $580 up, plus $65 per plug-in device. 
Minitel has expanded tremendously since its inception, when | 
France Telecom gave away the | 
first 4.5 million units. The 1.5 ef 
million users who've signed on 
since then rent machines for 
$3.25 to $16.50 a month, de- 
pending on the model. There 
are now more than 10,000 call- 
up facilities, ranging from stock- 
market prices and medical ref- 
erences to airline timetables. 
Minitel can even function as an 
answering machine— 
with callers re- 


in messages 
that can be 
printed out later. 
—David Scott 


APPLIANCE 


STEVE STANKIEWICZ 


appliances. An interface transmits data 
(shown in illustration above) or other devices plugged into the socket via an electronic module. 


WILI sim A CITE YO 


Samantha will watch for burglars, keep track of your kids, let you talk 
between rooms, wake you in the morning, start your coffee, remember your 
appointments and phone numbers, take messages . . . and so much more! 


AT YOUR COMMAND No matter where you are, home or away, Samantha 
keeps you in control of your home. At the touch of a button, Samantha will 
set the thermostat, arm its security system, and turn lights on or off—it’s that easy! 


SIMPLICITY ITSELF Just plug it in! Let Samantha guide you—she even 
talks! Theres no fumbling with complicated manuals and because 
Samantha uses your existing household wiring, installation is a breeze. 


PRODUCT OF THE YEAR samantha is not just 
another gadget, but a sophisticated system that will enhance your 
lifestyle, Adding convenience, security, and peace of mind. 
Або | 
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Home Newsfront 


As in most high-performance win- 
dows, the voids are filled with an inert 
gas to achieve insulative values of up 
to R-15 per inch with krypton and R-8 

per inch with argon. With normal air, 
Gas-Filled Panels provide an insula- 


tive value of R-5.2 per inch. 

“What they're doing [at LBL] is 
much better than what exists today," 
says Tom Kollie, group leader of the 
Building Materials Group, Metals and 
Ceramies Division at Oak Ridge Na- 
tional Laboratory in Oak Ridge, Tenn. 


Not all jos are created e equal. Neiti 


There AE EGRIP paroni pli 


wi p THE ONLY NAME YOU, NEED | 


TO A IN LOCKING HAN 1 


© 1986/1989 American Tool Companies, Inc., Lincoln, Nebraska 68508 _ 
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The Oak Ridge lab conducted inde- 
pendent tests of the prototype panels 
and came up with ratings of R-12.5 
per inch with krypton and R-7.1 with 
argon—figures Kollie says will likely 
be improved. The projected insulative 
value for air was confirmed in the Oak 
Ridge tests. 

Using a gas filling leaves the insula- 
tion open to the same potential leaks 
that threaten high-performance win- 
dows. The LBL researchers say they 
can block leaks with techniques devel- 


50mm! ло“ YL xckin ing Pliers 
Curved Jews with Wirereutter | 
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The addition of carbon black turns a new line of 
foam insulation from white to dark charcoal while 


it raises the insulative value. 


oped for food packaging. And depend- 
ing on the level of insulation required, 
in some cases air alone will suffice as 
a thermal blocker. With argon filling, 
the panels are projected to cost about 
the same as foams blown with chlo- 
rofluorocarbons; using krypton would 
as much as double that cost. 

"Ihe panels can be manufactured 
using existing processes from the 
packaging industry, says Arasteh. 
They could be used in appliances and 
factory-built homes, where installa- 
tion quality can be controlled, he says. 
The researchers are now looking for a 
company to manufacture the panels. 
Lawrence Berkeley Laboratory, Build- 
ing Technologies Program, Bldg. 90, 
Rm. 8111 Berkeley, Calif. 94720. 


Notes from home 


* As of July 1992, California will re- 
quire window manufacturers to certi- 
fy and label the U-value performance 
of products they sell in the state. (U- 
value is a measure of conductive heat 
transfer. Washington, Oregon, and 
Idaho also have window-performance- 
rating programs, but California is the 
first to mandate participation. 

eSmart-Redi, the wiring infrastruc- 
ture for energy, communication, and 
data transmission for the Smart 
House integrated-home-automation 
system, is now available in the mid- 
Atlantic states, Southern California, 
and Florida; it 1s to be sold nationally 
by December 1992. The introduction 
of the Full Smart system—including a 
central controller—is also planned for 
the second half of next year. PE 


PASSPORT" by ESCORT: 
The Classic of Radar Warning 


Classic Radar Warning 
„At A Classic Price 


This holiday season, overwhelm 
the driver in your life with a gift 
guaranteed to surprise and delight; 
put a PASSPORT radar detector 
under the Christmas tree. And, for a 
limited time (until December 31, 
1991), you can indulge your favorite 
driver at a price which is easy on 
your wallet. PASSPORT is on sale for 
only $149 (25% off the regular 
selling price!) 


PASSPORT 15 a proven winner. 

Its the most popular radar 
detector ever made with 
over one million drivers 
currently using one. In 
fact, PASSPORT has won 
five independent 
comparison tests by 

leading automotive 
magazines (such as Car and 
Driver and BMW Roundel. Car and 
Driver said it best when they claimed 
PASSPORT is “worth every nickel in 
roadgoing peace of mind." 


PASSPORT is a complete radar 
protection system and comes with all 


the features and accessories needed 
for worry-free driving: 
e Long-range detection 
e Anti-falsing circuitry 
e Pulse and instant-on radar detection 
e Pocket-sized 
e Durable construction 

PASSPORT is backed with a 30- 
day money back guarantee and one- 
year limited warranty. 

Order today and make your favorite 
driver's wish come true. 


To order, call toll-free: 


1-800-433-3487 


Fax: 515-247-4820 
Customer Service: 1-800-544-1608 


Overnight shipping available 
Major credit cards accepted 


PASSPORT $149 (reg. $199) + $4.95 shipping 


Ohio residents add 5.5% sales tax. Prices higher in Canada. 


ESCORT 
> Department 2016D1 
One Microwave Plaza 


Cincinnati, Ohio 45249 


ESCORT. 


The world’s most advanced radar detectors. 


25% Off! 


ONLY SOLD DIRECT FROM OUR FACTORY TO YOU 


© 1991 CMI 
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We salute all the great thinkers 
who are alwavs ready to take on a new challenge. 
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THE YEAR'S 100 GREATEST ACHIEVEMENTS 


IN SCIENCE AND TECHNOLOGY 
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The breadth and diversity of this cooling, and even a teapot, the first 
year's selections show that man's cre- consumer product designed to be recy- 
ativity and innovation can make a differ- «ед at the end of its useful life. Environ- 
ence in ways both large and small. On the mental concerns and more are addressed 
grand scale, 1991's outstanding achievements Бу a subcompact car with a remarkably effi- 
include a proposal to reverse the warming of the cient engine and by a double-wall tank for the 
earth's climate, as well as the discovery of a new safe underground storage of oil and gasoline. 
form of carbon that may one day yield more efficient These are among 1991's greatest achievements in 
batteries and super lubricants. For potential use in your science and technology, as selected by the editors of 
home, there's an environmentally friendly refrigerator © Popular Science. As in past years, we've also selected 


that uses sound waves instead of chlorofluorocarbons for о Grand Winner in each of ten categories —The Editors 
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C» of those ideas that is frequently proposed—but 


rarely makes it to the hands of the consumer 
—Geodyear’s duattread rain tire is designed for maximum trac 
tion and resistance to hydroplaning in inclement weather. A wide 
central gutter splits the tread in two, giving the tire its dualtread 
look. Goodyear says the Aquatred tire is good for 60,000 miles. 


B UKettle electric tea kettle from Polymer Solutions is the 
first nationally distributed consumer product that is DFD, or 
designed for disassembly. Intended as a response to legislative de- 
mands to cut disposable waste, this appliance—and others that 
will follow—can be disassembled at the end of its useful life and 
its parts reused in new products. 


"NUDE nil CWOAND 
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Cy of the most refined drive trains ever huilt is now 
wrapped in flowing two-plus-two bodywork. Lexus 
took the ultra-smooth V8 engine ond four-speed automatic trans- 
mission from its superb LS 400 sedan, developed a revised chassis, 
and combined them in the SC 400 coupe. Sportier handling, o 
firmer ride, and nearsilent running make SC 400 a satisfying 
means of rapid transport. Price: $37,500. 


ears of rotorcraft and weapons-system re- 

search will culminate in the Boeing-Sikorsky 4 
Comanche, the light helicopter the Army wants to re- А | 
place its fleet of 3,000 Vietnam-era scout chop / | 
pers. The two-person craft can attack other heli V. 
copters and features a fantail tail rotor for extra € 
maneuverability, an infrared night vision sensor, and 
internally carried Hellfire and Stinger missiles. 
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TOM WHITE 


MOLECULE f 
OF THE DECADE 


lay buckyball! That was the rallying cry for chemists as 

both the existence and remarkable properties of the 

third known form of carbon became widely known. The 
soccer ball-like 60-carbon-atom molecule is one of a family, called 
fullerenes, that may have members with many more atoms. The 
most astonishing finding: Some compounds made with buckyballs 
are superconducting at relatively high temperatures. 


" ИГ TTING SAIL 


—— — M --— —M ۸ —À do ж 


i n his quest to build a hulled hydrofoil that’s m than any 
other sailboat, Greg Ketterman developed uncomplicated com- 
posite-plastic structures with tailored bending and twisting behavior 
to keep the foils at the ever-changing optimal angle for stability 
with minimal drag in choppy water. The payoff: a world speed 
record——42.8 miles per hour—for sailboats. 


€ 


TALKING LITE E d 


е Motorola Micro'AC 
Lite cellular telephone 
breaks the half-pound mark in 
the race to create the lightest 
cellular phone. The 7.7-ounce 
unit uses o gallium arsenide 
chip that consumes about half 
the power of a conventional sit 
icon-based power transistor. 
This means that you can talk 
longer-—about 45 minutes on 
one battery charge. The 
$1,000 unit has an auto-on- 
swering feature and stores 99 
phone numbers. 
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Y 1 " llipse Sport's Spectra tennis rackets are the 


first to incorporate highly structured polyethy- 
lene fibers that are normally used in bulletproof vests and 
armor for helicopters. The advantages: reduced string vibra- 

tion, high strength and stiffness, and light weight. The 11- 
ounce Fusion E, newest in the line, is 1.5 ounces lighter than a 
conventional racket. Price: about $235. 


he Keck telescope, now ready for service atop Hawaii's 

Mauna Kea volcanic peak, is the largest in the world; its 
main mirror is twice the size of the 200-nch mirror at Mount 
Palomar. The Keck mirror consists of 36 separate segments that 
have been polished to an accuracy of four billionths of an inch. Keck 
will peer as much as two-thirds of the way toward the edge of the 
universe and help solve fundamental questions in cosmology. 
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AN high-resolution sen- 
| ог in Eastman 
Kodak's $20,000 Digital 
Camera System generates crisp, 
1.3 million-pixel images—tes- 
olution that's about two to five 
times higher than that of still- 
video cameras. Two camera 
backs, color and monochrome, 
replace a Nikon F3's standard 
back. A portable disk drive with 
d preview screen stores up fo 
600 images. Pictures can be modified on an Apple Macintosh 
computer or transmitted over telephone lines. 
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0 GRI Ё ILA ОНОГА ЧО 
Bun Wie 


TANK 


елин uses a combination of matert 
als designed to provide 

fail-safe containment—a = 
must for environmentally - 
acceptable underground 
gasoline- and oilstorage _ 
tanks. The container's _ 
steel inner tank can be T 
used with most liquids, 
and its rigid fiberglass-re-- 
inforced plastic outer tank 
quards against corrosion 
and holds any leaks, which 
are detected by a monitoring sys- 
tem. Permatank says it has licensed pro- 
duction of the tank fo 33 manufacturers, 


m 
INDOOR MONITOR 
AND ALARM 


Гу о digital infor- 
# mation appliance, 
the Cornucopia dual-screen 
computer accesses text, audio, 
video, and graphics stored on 
CD-ROMs. A touch-sensitive 
screen or û thumb-controlled 
joystick con be used to search 
encyclopedia, training, or refer- 
ence discs. Compression tech- 
nology can store up to four 
hours of ful-motion (304rames- 
per-second) video on discs. 


CIVIL CIVIC SAVES GAS 


onda's new Civic VX makes major strides in ride, performance, handling, power, and efficiency, and adds significant interior room to boot. An inno- 
vative application of a new variable valve system in its V-Tech engine boosts highway fuel economy to over 50 mpg, setting a standard for com- 
pact-size cars. The new Civic achieves balance, harmony, and affordability, while stretching for significant improvements in several dimensions. 
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286 or 386-based pai es computer can Е 

turned into a powerful location finder with DeLorme 
Mapping’s GPS MapKit. The system's builtin global positioning 
satellite receiver determines your location and indicates it via a 
blinking dot on maps culled from its CD-ROM database of the 
United States. The $8,000 system is accurate to within approxi- 
mately 100 feet, says DeLorme. 


pum it’s 


ade with 
half the steel of a 
same-diameter round 
nail, Stor Nail boasts 
135 percent more sur- 
face area. That trans- 
lates into more hold- 
ing power, making the 
nail more difficult to 
pull out. Its unique flut- 
ed edges also make it 
less likely to split soft or 
fragile materials such as a thin 
piece of pine softwood. Star 
Nail should be available com- 
mercially within a year. 


MARIO FERRO 
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C= anon's Canovision 8 L1 Hi-Band 8mm video camcorder 
is the first to use the industry-stondard VL Mount 
System for interchangeable lenses. The system allows full focus, 
aperture, and zoom control with each lens. The camera has a 15X 
zoom lens; it also can be used with Canon's EOS series of still-cam- 
era autofocus 35mm lenses. List price: $2,999. 
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like the personal touch. 


There's nothing il 
Even when your client is 3,600 miles away. 


»y9 y y 


Running an international company is not the easiest thing in the world. 
Especially when most of your business contacts are scattered halfway around 
the globe. 
But now, whether you want to brainstorm in Brussels or touch base with Tokyo, 1% 
all possible with AT&T videoconferencing. Its part of a special service from AT&T that gives 


you the quality and speed of a private line on a pay-as-you-go basis* 

Its called AT&T Switched Digital International, and with it, you can take advantage of 
videoconferencing or other special high-quality applications like data transfer, Group IV 
Fax and CAD/CAM. 


* Access charges not included. 


س 


Best of all, you'll find that although you can't literally shake hands on a new deal, 
sometimes a smile can be just as meaningful. 

For more information about how AT&T can help your business grow internationally, 
call 1 800 222-0400, Ext. 2616. A World of Help" from AT&T. 


Alsi 


©1991 AT&T 


MARVEL OF PACKAGING 


ме in casting technology, Volkswagen's nar- 
Nwrow-angle 175-horsepower Vé engine is used in sever 
al models, enhancing horsepower while using little additional ur 
derhood space. The secret lies in an extremely narrow 


cylinder head. It's an unusual and effective approach to the prob- 
lem of packaging front-drive engines. 


te ЪЪ З Ra 


PHILIPS 


INTERACTIVE TELEVISION. 


lide multimedia compact discs into Philips" CDI9 10 player for exciting video, text, audio, and 

graphics interaction on your TV. The $1,000 computer plays justintroduced game, reference, 
and education titles in the compact discinteractive (CIH) format, plus audio CDs, CD-ROMs, and Photo 
CDs slated to be available next year. The machines now handle partiatscreen video sequences. Next 
year a plug-in module will give them fullscreen motion video capability. 


TYMPANIC THERMOMETER 


ike its professional pre- 
decessor, the Pro-1, the 

Thermoscan Instant Thermo- 
` meter HM-1 for home use meo- 
sures infrared heat generated by 
the eardrum and displays the re- 
sults in one second. The $120 
device is more accurate than an 
oral thermometer because the eardrum shares blood supply with 
the hypothalamus, the body's thermostat, and the device is not af- 
fected by eating or drinking. 
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PRINTER FOR THE ROAD 


C. anon's BJ-1Oex Bubble Jet printer fits in a briefcase; an 
optional battery pack lets you print on the road using a 
laptop computer. The inkjet printer handles one manually fed 
page at a time, or 30 sheets with an optional clip-on feeder. Print 
quality is similar to that of Hewlett-Packard's DeskJet 500, but the 
10ex has an edge in sharpness. Price: $500. 


MACHO SPORTS CAR 


t took the Chrysler Viper less than three years to go from a 
breathtaking concept саг on the auto-show circuit to a produc- 
tion sports сог. The limited-volume, windin-the-face V10-powered 
Viper delivers a nostalgic high-performance automotive experience 
in modern terms. It also lays the technical groundwork for special 
ized, niche-market vehicles from Chrysler. 
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SAFETY PLUG 


T" '/einch-thick FlatPlug lies flush against 
wall outlets. Furniture won't jog it loose 
and young hands can't grip its tapered edges, though 
adults can easily access its folding removal ring. The off- 
center cord exit won't block the adjacent outlet and mint 

mizes stress on the plug body. FlatPlug will be available next 
year on extension cords. 


AIRPORTS = 


— rere 4H o 


owerful, putty-like plastic кип used in terrorist bombs 
are difficult for airport security systems to detect. Now, se- 
curity officials in Germany are using Thermedic's Egis system, a 
handheld device that searches for plastic explosives by analyzing 
air samples taken from a bag's surface. The sample's mixed with 
ozone in a dark chamber. If it produces a weak light, explosives 
are present. The FAA is evaluating Egis for use at U.S. airports. 
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VEST-POCKET CAMERA 
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nique among pocket-size 35mm cameras, the 
Contax T2 offers both auto and manual focus- 
ing, an aperture priority program that allows the selection 
of f/stops from 2.8 to 16, plus-or-minus two-stop expo- 
sure compensation, a Carl Zeiss Sonnar T 38mm lens, 
and a ceramic film pressure plate. All this comes armored 
in impervious titanium, at an imperial price—S1,050. 
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[- or PC users shackled with slow systems and limited memo- 
| ry, GeoWorks Ensemble offers a graphics-based menu that 
runs multiple programs in different windows. Information can be 
copied easily from one window, or program, to another. The pack- 
оде includes word processing, drawing, communications, organiz- 
ing, and file manager programs. Price: $199. 


side from the fact that its 230-horsepower, six-cylin- 
: der engine is an opposed-cylinder “pancake” design, 
the low, fast, and hotcornering Subaru SVX betrays no link to ће 
auto moker's origins as a supplier of utilitarian cars. Power from 
the velvetytunning engine reaches all four wheels through one of 
the smoothest shifting fourspeed automatic gearboxes made. 
Price: $25,000. 
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( ‘adillac’s Seville returns to its roots with a four-door 
sedan that combines a wel-tuned suspension and a re- 
fined, al-aluminum V8 power plant. The first model resulting from 
Cadillacs return to designing new cars with independent engineer 
ing staffs, the Seville sheds nonessential chrome and establishes it 
self as one of the most driveable Cadillacs in recent memory. 


ANA AirFit 
baseball /soft- 
ball glove “pumps up” for a 
custom fit and better glove 
control. The air bladder covers 
the back of the hand and the 
base of the last three fingers. A CHESS WIZARE 

flexible rubberized strap with a | 

Velcro closure further cus- | t takes more than megabytes to win computerchess champi- 
tomizes the fit, while a gel onships. Mephisto Lyon 32 Bit relies on expert programming, 
padding system in the palm rather than processing power, to hold its own against one-of-akind 
absorbs shock. Price: $120. machines built in university and corporate research laboratories. 
Mephisto, the world’s strongest commercially available chess com- 
puter—aond the winner of the 1991 World Microcomputer Chess 
Championships, held recently in Vancouver, B.C_—costs from 
$1,295 to $3,495. 


E he idea of using an induction coil іп a lamp isn't new, but 
applying it in a commercially available product is. An induc- 

tion coil in the Philips Lighting Induction QL bulb induces a high-fre- 
quency energy flow in mercury vapor to produce light. The lamp 
uses about the same amount of energy 
as a fluorescent bulb but lasts six 
times longer—with 60 times — 
the life of a conventional ir Fe? 7 
candescent bulb. The Philips 
lamp is available for com- 
mercial and industrial apple — —- 
cations in Europe. ت‎ | 


JANA BRENNING 


esearchers at Northwestern University have created a corr 
crete that is four times stronger and 100 times more flexi- 
ble than standard concrete by using innovative pulltrusion tech- 
niques to add tiny reinforcing fibers to cement slurry. The material 
is useful in applications in which concrete needs to bend but not 
break, such as in buildings or bridges in earthquake-prone regions. 


ELIOT BERGMAN 


/ AND ILICTEN [ 577 energy savings in both heating and cooling are 

M: ute possible with Visionwall windows, which have an overall 
f interior decorators had their way, audio systems would be heard but not seen. An exception might ^ insulative value of R-6.3. Available for residential and commercial 
be made, however, for Bang & Olufsen's Beosystem 2500. Contrasting rectangular and circular ие, the three-inch-thick windows have two heat-reflective plastic 

shapes highlight the components of this system, which include a CD player, a tape deck, a tuner, and films suspended between inner and outer panes. 

loudspeakers with builtin amplifiers. The speaker fronts even come in six colors. Price: $3,500. 
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BUG-BRAIN ROBOT 


rtificia-intelligence machines may not be able to imitate human thought processes yet, but 

Attila, a footlong, sixlegged robot designed by Massachusetts Institute of Technology re- 
searchers, can mimic an insect’s reactions. Attila’s "brain" is a set of simple, loosely coordinated reflex- 
es that work together to steer the robot away from walls, for example. The approach may help make 
more complex Al systems attainable in the not-so-distant future. 


PHOTO BOX 


B of Bos- 
ton's Showbox 
frame displays one of up to 
40 photos stored in its pull-out drawer. 
To advance to the next picture, simply 
open and dose the drawer. The $20 
frome, in gray or white, will be available 
| next year in 3 '/xby-Sinch and 4-by-6inch 
4 sizes. Each can accommodate photographs of 
slightly varying widths. A builtin rotating easel 
supports either horizontal or vertical pictures. 


WJ other chargers deplete nickel-cadium batter- 

| ies in some 300 to 500 charges, AEG Power - 
Tool Corp.'s UCS Universal Supercharger, available early next year, 
extends that to 3,000 cycles—boosting battery life almost ter - 
fold. And it charges a typical 1.2-ampere NiCad battery in just ten 


minutes to boot. Price: about $200. 


LITTLEST DISK 


he 1.8-inch Mustang 
Model 1820 is the 
smallest hard disk drive to 
date—which means laptops, 
notebooks, and pen-based 
computers will get even small 
er and lighter. Because it is 
smaller than 2.5- and 3.5-inch 
drives now in use, the new drive uses less power, so batteries last 
longer. A 20-megabyte drive is being offered to computer makers 
now; a 40-megabyte drive is planned for next year. 


NEW WINDOW ON THE COSMOS. 


he Arthur Holly Compton Gamma Ray Observatory 
(GRO), launched in April, is the one of NASA four “great 
observatories," which together will scan the universe across the 
entire electromagnetic spectrum. The СКО detectors оге record- 
ing about one gamma-ray burst a day. The source of the intense 
flashes, which release massive amounts of energy, is unknown. 


Marc Dubin—Baltimore, Maryland 


I have confidence in ірет-Гое 
never had a problem. I mean, why 
fix something that’s not broken? 


ATST Long Distance. 
All you need to reach out” 1800 222-0300. 


_ 2 дтат 
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| hrinking a Vó to 1.8 
liters is the engineer- 
ing equivalent of stuffing a 
phone booth with college kids. 
Mazda squeezes 130 horse- 
power out of just such a power- 
plant, setting a new trend in 
engine development that will 
likely soon be followed by oth- 
er manufacturers seeking to 
benefit from the inherent 
smoothness and low-end torque 
available from extremely small 
displacement V6 engines. 
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Ae electric/gasoline car designed by International 
| tomotive Design for the Anglo-Swedish Clean Air 


Transport Co. promises low emission levels when it goes on sale іп 
Los Angeles early in 1993. Front wheels are driven primarily by a 
DC motor; a small gas engine supplies auxiliary power and extends 
the range from about 60 miles under batteries alone to about 160 
miles. Estimated price: $25,000 to $30,000. 
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BUGS 'R’ US 

| orget the talk about this being the age of mammals; dear 

ly, insects (top right) and arthropods (bottom left) rule. In 
the "speciescape," a drawing created by entomologist Quentin D. 
Wheeler and science illustrator Frances Fawcett, both of Comell 
University, the size of each organism is based on the number of 
species in its taxonomic group. The relative success of humons and 
other mammals is represented by the diminutive elephant. 


| 
| 
| 
all 


[or an electric current -— GHP-NASAs MRX-001 paint, 
and it radiates heat—wup to 1,800°Е The company 
won't reveal the paint’s chemical composition, but says it is made 
with organic components. The paint could be tailored by manufac- T" highspeed inim processors in the Marantz AX-1000 help supply the ultimate in hifi audio 
turers for applications including hot plates, icefree driveways, control. Signals processed in digital form provide 13 functions, including frequency and ambi- 
more efficient electricresistance heaters, and even heated toilet ence control, LP scratch suppression, dynamicrange adjustment, and measurements. Two color LCDs, 
seats. Another version, which stays flexible when dry, could be ог external monitors, display menus and signal waveforms. Price: $15,000. 

used for heated clothing. 
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a. engineer's x thesis realized in aluminum and steel, 

e Bimota 851сс Tesi 1D motorcycle does away with conventional 
telescopic front suspension. Its center-hub steering eliminates the nosedive that . 
occurs during braking and improves steering response by mounting the front - 
shock absorber next to the engine. Beautifully hand-crafted, the Tesi puts new 

thinking on the road—in small, expensive numbers. Price: $40,000. 
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ush a button, and the Konica Aiborg's ni system 
shifts to the position you choose within the viewfinder frome 
for sharp, off-center photos. The compact 35mm camera has a 3X 
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gp ru NN PENNE LLGS Kr 3 о powerzoom lens that automatically adjusts the upper and lower 
ok a a s — Т T O eL M " 
Ef аа ы — em == | poe : frame lines for closeup shots. 
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uring " Gu War, U.S. commanders received instant updates of Iraqi ground-force move- опа shutter speed 
ments miles away, thanks to dusk-to-cdawn monitoring by the Joint Surveillance Target for different lighting 
Attack Radar System. Boeing 707 Joint STARS jets have о phased-orray antenna plus sophisticated conditions and styles 
computers to analyze radar datu; this information is then transmitted to ground stations. Grumman of photography. 
` barely completed prototypes before the systems went to the quif. Price: $510. 
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WY today’s 
| ¥ undersea op- 
ticaHiber phone cables, elec 
tronic repeaters must boost 
light pulses every 40 to 60 
miles. AT&T Bell Laboratories 
is perfecting al-optical ampli 
fiers—segments of optical 
fiber containing erbium, a rare 
earth element—thot would 
eliminate the need for elec- 
tronic amplifiers and boost co 
ble capacity to 600,000 
phone calls instead of today’s 
80,000. Optica-pump lasers 
surrounding the amplifier сап 
boost the intensity of weak- 
ened light pulses. 


| e idea of а foldaway seat and belt system suitable for an 
infant is one of those ideas so logical that the first reaction 
is "Why didn't | think of that?” Chrysler did. The result is a fully 
certified safety seat that tucks away inconspicuously into the rear 
seatback of a 1992 minivan and becomes a backrest for adults. 
Following its availability as an option on the minivans, it soon will 
be offered on a new series of sedans. 


he rise of the Toyota Camry from the ranks of the econo- 

my compact to mainstream intermediate has been accom- 
panied by a notable increase in size, sophistication, and price. The 
1992 Camry is a roomy sedan with luxury-car finesse and a solid 
combination of good road manners and seating capacity. As one of 
the top-selling nameplates in the U.S., the Camry and its ilk are re- | 
defining mainstream transportation. 


TAPELESS ANSWERING MACHINE 


AT&T's Model 1337 tapeless answering machine stores 

b up fo seven minutes of messages оп its memory chip. 

An LED panel displays the number of messages and lets you play, 

repeat, or skip messages, without waiting for the tape to forward 

or rewind. The $120 unit is less than six inches tall, weighs about 
one pound, and takes up just ten square inches of 

table space. 


INS 


ATOM BY ATOM 
BM scientists have suc 
ceeded in lifting a single 
silicon atom and depositing 
it somewhere else using an A 
IBM invention called a scanning tunneling ті = Ж == 
croscope, which previously had been used to [Е Ж 
shuffle xenon atoms. Because silicon is the be | ЕЕ oa 
sic building block of integrated circuits, the feat К 
may portend п new era in microelectron- | 
ics—moanufacturers may someday be able to build computer 
chips and other electronic devices one atom at a time. 


LENS POWER 


"he $489 Pentax 
A — B PZ10 SLR camera 
adapts the power-zoom 
concept used on many 
cameras to three new inter- 
changeable zoom lenses: 28- 
d 80mm, 70-200mm, and 250- 
P — 600mm. Each сап track moving 
objects and zoom to keep a constant image size at all focal lengths; 
each can return to a preset focal length at the touch of a button. 


ELECTRIC MOTOR CAR 


== lectric motors for electric cars are 
mainly off-the-shelf affairs based on standard AC 
induction or relatively heavy DC traction motors. BMW 
unveiled a water-cooled version of a lightweight, high- 
powered motor for its electric car program developed by 
Colorado-based Unique Mobility Corp. The design of the motor promises 
substantial energy savings and, coupled to the extensive work BMW has done with sodium-sulfur bat 
teries, advances the technology available for a practical, producible electric car. 


BATTERY QUICK CHANGE 


significant step towards a practical electric car is taken 

by Nissan, with the development of new battery tech- 
nology that drastically shortens the charging time of both standard 
leac-acid and nickekcadmium batteries. This would allow a quick 
recharge on the road, effectively increasing the working range of 
an electric car. The quick-charge battery has the potential to dra- 
matically improve the practicality of electric vehicles. 
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ompact fluorescent 

light bulbs use less 
energy and last longer than in- 
candescent bulbs, but they can 
be too bulky and heavy for 
some lighting fixtures. 
Sylvania's 18-watt, soft white 
compact fluorescent lamp is 
the smallest for its wattage 
—46.75 inches long and 2 
inches in diameter—ond pro- 
duces the equivalent illumina 
fion of a conventional 75-watt 
bulb. Price: about $20. 
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he high point of this re- 

fined updating of a tro- 
ditional, rear-drive Crown 
Victoria is Ford’s new modular 
V8 engine. The first rethinking 
of the auto maker's basic pow- 
er plant in three decades, the 
new engine combines fuel effi- 
ciency, smoothness, and pow- 
er in a package that greatly en- 
hances the fullsize cor. Other 
noteworthy features include 
antilock brakes and traction 
control. Base price: $19,563. 


D and star in your own three-minute, Hollywood-quali- 
ty video with Starmaker, a free-standing interactive kiosk 
from Videogram International Corp. Pay with cash or credit card 
and take a seat in Starmaker's self-contained “studio.” The on- 
board computer, Val 9000, helps you order ће scene-setting back- 
ground of your choice, and a “director” readies you for action. 


| | eralded as the smallest facsimile 
machine by The Guinness Book of 
World Records, Ricoh's 5.5-pound PF-1 meo- 
fe) sures only 11 by 7 by 2 inches. It sends and 
С receives fullsize documents and comes with 
d rechargeable battery pack, AC adapter, 
and an adapter for a cor cigarette lighter. The 
51,495 unit also functions as a copier. 


Te high-resolu- 
tion liquid-crystal 
panels in Sharp's X6- 
2000 provide the sharp- 
est pictures yet from an LC 
projector. The 30-pound, 
$7,495 projector beams 
650,000-pixel images with 
400 lines of horizontal reso- 
lution. Picture size adjusts from 

20 to 150 inches. In Japan, Sharp's 3.6 million-pixel XH-L100 
model projects ultrasharp wide-screen high-definition TV. 


C. ar phones are convenient—unless the cellular phone 
, system is bogged down with too many calls competing 
for too few channels. Hughes Network Systems’ Extended Time 
Division Multiple Access system handles 15 times more calls, part- 
ly because it packs speech into the natural pauses in other conver- 
sations. The system should also reduce problems with static and 
signal fade-out as callers move from one cell to another. 


rAvailable at AT&T Phone Centers and other retailers: 
20) 1991 AT&T. All rights reserved. 


- its made by the same folks 

| who've been making depend- 
able, technologically innovative 
communications products 
from the very start. 

So come hear the 5000 
Series from AT&T It's the first 
and last word in cordless 
phones. 


If the first phone had been one = | 
of the AT&T Cordless 5000 Series, Ё 
these might have been the first 
words spoken. Because only 
the 5000 Series incorporates | 
Clarity Plus" sound technology to | 
virtually eliminate static and | 
give you crisp, clear sound. And 
that's no surprise considering 


AT&T 5000Series 


NNI" out- 
side world 
were as easy to control as the 
inside of a computer? 
Someday we may find out 
—with the help of micropro- 
cessor chips such as Echelon 
Corp.’s Neuron Chip. It enables 
distribution of control over 
groups of products and systems 
for homes, factories, automo- 
biles, and other applications. 
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$225 Olympus Stylus might better have been named 
"Stylish." It shares a number of basic features with other 
ultra-compact 35mm point-and-shoot cameras, such as a multi 
ple-zone infrared active autofocusing system, 
builtin flash with red-eye sup- 
pression, and an f/3.5 
35mm lens. The difference 

is a sleekly curved body that 
| just begs to be held. 


INL Д \ \ ү - 
ince NASA's Magellan spacecraft began orbiting doué 


shrouded Venus in August 1990, it has been sending 
NASA's Jet Propulsion Laboratory exquisitely detailed radar images 
of the planet’s surface. Now the unveiling of Venus is virtually com- 
plete. A mosaic of snapshots reveals a sharply etched billion-year 
diary of Earth's sister planet. This false-color picture shows 
Sacajawea, the caldera remaining from an ancient volcano. 
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Dp awaiting a heart 
transplant no longer 
have to be hooked up to bulky 
machines: HeartMate, a pump 
implanted in a patient's ab- 
domen and connected to the 
left ventride, is powered by a 
rechargeable battery worn in a 
shoulder holster. Developed by 
Thermo Cardiosystems, Heart- 
Mate has been implanted in 
two patients this year. 
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lectronically composing and editing songs on the road is 
—_ NOW а cinch. Just input up їо 6,000 notes into Yamaha's 
QY10 music sequencer using its microkeyboard or your own MIDI 
(musical instrument digital interface) keyboard, and a microchip 
stores your notes for playback on a stereo or headphone. The 
$399 videocassette-size unit contains a library of digitally recorded 
music, including 30 instruments, 26 drums, and 76 music styles. 


I- the landlubber 
should feel comfort- 
able aboard the Amoco 
Procyon, a smoottrsailing con 
cept yacht with о wing-tipped 
canting keel that rights the 
boat at the push of a button. 
Other features include an A- 
frame mast, a lightweight com- 
posite hull, and a CD-ROM- 
based computer navigation 
system that guides the $1.5 
million yacht from port to port. 


۸ t just 3.7 pounds, Sharp's VI-L50U Slimcam is the 
ightest fullsize VHS camcorder available. Engineers 


achieved the weight loss by shrinking the unit's recording mecho- 
nism. The $1,250 camcorder has a programming system that pre- 
sets recording functions, enabling you to record with one hand. A 
17:1 variable-speed zoom lens and a highspeed shutter produce 
clearer, brighter pictures. It measures only З /; inches wide. 
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JOE that pump out dirty exhaust fumes can be 
identified by a roadside infrared remote detector devel- 


oped by Professor Donald Stedman at the University of Denver. 
Carbon monoxide and hydrocarbon emissions from up to 1,000 
vehicles an hour can be sampled; a video camera records license 
plate numbers to catch offenders. 
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[- xxersource claims its sleek, $10,400 exercise machine 
will increase strength and flexibility (or "range of mo 
tion”) in a mere fourminute-a-day workout—hence its name, 
ROM-The Time Machine. The machine’s two workout routines use 
a patented centrifugal braking system to provide the resistance 
your muscles must work against. 


ogy's Sea Beaver took innova- 
tive risks in propulsion and con- 


EB e Massachusetts 
Institute of Technol- 


trol technology to win the 
1991 Popular Science Award 
for Engineering Excellence. at 


coating on the inside of an inner quartz bulb in GE 
! Lighting's Halogen IR PAR 38 halogen bulbs lets visible 
light pass, but reflects infrared waves back to the filoment. 
Recyding the heat that's normally generated makes the bulbs 33 
percent more efficient than conventional halogen bulbs. The new 
bulbs are now sold for commercial and industrial applications; 
home use is likely to follow in a few years. 


the Second International 

Human-Powered Submarine 

Races this past June. The sub- 

marine also is a marvel of 
. . packaging: Its two-person crew 
fits into a svelte shape only 10 
feet 4 inches long and 24 inch- 
es in diameter. 


T" newest generation of antilock brake systems is 
evolving into al-around traction control. Among the 
most sophisticated of these systems is the one on the 
1992 Corvette, which controls the power of its new 300- 
horsepower engine with a fulltime system that controls 
wheel slip while accelerating and cornering. It's a wel 
come addition that adds a margin of safety to the high- 
performance arena—an idea bound to have imitators soon. 
7А © POPULAR SCIENCE DECEMBER 1991 


KA has pulled out all the 
stops in re-engineering its most ex- 
pensive line, the S Class. The result is a refined, 
smooth package that belies its bulk and nearly justi 
gj fies its hefty price tag. The flagship version, the be- 
hemoth V12-powered 600 SEL—with its drive-by- 
wire technology, multiplexed wiring, and well- 
worked-out suspension—approaches the upper limit for 
sophisticated technology, at a price of $127,800. 


JANA BRENNING 
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n addition to providing heat and hot water, the Phenix THP/3 
heat pump stores thermal energy when electric rates are low for 
use when rates are high. This first residentiatsize thermatstorage 
heat pump helps homeowners take advantage of offpeak power 
rates and helps utilities by reducing peak-hour loads. Price: $8,300. 
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C» 2.5 inches in diameter, the Mini Disc unveiled by Sony earlier this year can play 74 

minutes of audio—as much as a compact disc. Although its fidelity isn't quite as good 

| as that of a CD, the Mini Disc is recordable. Sony says it will also make pocket-size disc players. Mini 
Discs will be on the audio market in fall of 1992. 
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To help the people of the 
world communicate. 

That is the special genius 
of AT&T Bell Laboratories. 

Plying ingenuity beyond 
reasonable bounds. 

To eliminate barriers of 
distance. Loneliness. Isolation. 
And time. 

To begin with a primitive 
telephone. And evolve an 
intelligent network that 
spans the globe. 

To bring speech to movies. 
Color to television. Optics 
to computers. 

Io pioneer electronics. 

By inventing the transistor. 

To honor for more than a 
hundred years Alexander 
Graham Bells imperative to 
"explore the world and all 
that is in it^ 

And invite the challenge of 
what lies beyond. 
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CHILLING SOUNDS LOW-COST SOLAR CELL 


eveloped by researchers at the Naval Postgraduate um exas Instruments and Southern California Edison recently 
School in Monterey, Calif., this experimental refrigerator uU Ae le developed a new type of solar cell that could be manufac 
has a thermo-acoustic engine that creates sound waves 10,000 tured at much lower cost than conventional photovoltaic cells. 
times greater than rock-concert levels for cooling. The system, Called Spheral Solar, the cell is a tiny bead made from low-grade 
which requires no ozone-damaging chlorofluorocarbons, could be silicon. About 17,000 beads are pressed into a 4-by-4-inch sheet 
used in home refrigerators and air conditioners. The refrigerator of aluminum foil to create a flexible solar panel. 

will be on the space shuttle scheduled for launch next month. 


LIVELY COUPE 


` 55015 NX 2000 is a well-balanced, lively two-plus- E | 

two that captures the essence of a sports car. Its heart Б 
is a bestin-dass 140-horsepower four-cylinder engine. The БД - 
$12,970 coupe features voriable-valve timing, while handling is 
enhanced by one of the few front-drive, limited-slip differential units. 
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NNI: Blaupunkt's TravelPilot, the only automobile- 
navigation device sold in this country, getting 
lost is о difficult proposition. A star on the electronic map marks 
your keyed-in destination. As you drive toward it, on arrow-shaped 
"car" moves in real time on the map. Map data for the $4,000 


MEDICATION CONDUIT device is stored on a single compact optical disc. 


LAURA PARDI-DUPRE Y 


C ox a°/sinch steel device implanted in a patient's hip, will offer doctors an altema- 
tive to the venous catheter for long-term infusion of analgesics, antibiotics, chemothero- 
py, or nutritional support. Medication injected through Osteoport's resealable membrane reaches the 
vascular system via the patient's bone marrow. Clinical trials recently have begun at five оп- 

cology centers in the United States. 
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MW modernized its aging = 

icon, the venerable 3-series, . 
with о new suspension, longer whee 
base, and twincam six-cylinder engine 
developing 189 horsepower. The result is a tightly i 
integrated, crisp-handling four-door sports sedan that delivers race 
track handling and performance, albeit at a $30,000 price tag— 
triple the introduction price of the original 3-series first introduced 
nearly two decades ago. 


AACINTOCU CACY 
MACINTOSH EASY 


Ам Computer's new operating system for the 
"'uwMacintosh helps users find misplaced files, allows them 
to place files in more than one folder, and makes it easier to run 


several programs at the same time. System 7.0 also enables two 
Mac users to share files across 


NASP 


a network without special soft- 

х ware. Two megabytes of RAM 
M : and a hard disk are needed to echnically audacious and potentially a route to cheaper space launches, the National Aerospace 
3 = run it. Price: $99. Plane will feature exotic hydrogen-burning scramiets that gulp air at speeds as high as Mach 25 


(17,500 miles per hour). Luck and dogged engineering will be needed to perfect the X-30's ultra-effi- 
cient engines and the temperature-resistant structures needed to reach hypersonic speeds without burm- 
ing up. The first flight is planned for 1997. 
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ydrodynamicist Dr. Thomas Lang adapted his small water-plane area, twin-hull (SWATH) 
design to the Tomcat, a 17-foot motorboat that’s fost, stable, and remarkably unperturbed 
by waves. The Tomcat’s submerged pontoons permit relaxed fishing in waters that would quickly bring 
on seasickness in a conventional vee-hulled craft. Top speed of the trailerable craft is just over 40 miles 
per hour using a 125-horsepower outboard motor. 


he cost of upgrading a PC's display for higher resolution 

ond more color may finally start to fall. A new digitaHto- 
analog chip from Edsun Laboratories increases resolution from 640 
by 480 pixels to an apparent 2,048 by 1,536 pixels and expands 
the color palette from 256 to 700,000 or more colors. The chip 
will cost manufacturers only about $20. 
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0 spot on earth is too remote to send or 
receive phone, fax, and telex messages 
with Nav-Com's MAGNAphone satellite communication 
system. Smaller and lighter than other portable sys- 
tems, the 47-pound, onexase MAGNAphone costs 
from $34,880 to $48,880; a duplex telex system 
and built-in thermal printer are optional. 


n crofting its first luxury-performance sedan, Mitsubishi 
steered clear of voguish softcontour styling and opted 
instead for a squat, assertive look. The Diamante is pow- 
же” ered by о 175- or 202-horsepower threeiter V6 engine 
— and endowed with good handling and interior comfort as well 
as state-of-the-art electronics. Its $19,939 base price makes it a relo- 
five bargain in ап increasingly pricey category. 


"^u CACT VWADIAL 
LUW-LUST VARIADL 


> iemans’ slick, hydraulic, 
variable-lift mechanism 
promises flexible valve control, lit- 
tle energy consumption, and relo- 
tively low cost. The variable valve 
system varies the lift of the valve 
by bleeding off pressure in the lifter via a 
high-speed valve. Although it hasn't yet 
been adopted by one of the major auto- 
mobile manufacturers, the system de- 
serves recognition for original thinking. evr soigwotp 
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D ру bump-and-feel may be outdated by BMW's sonar-based sensing system, which de- 
tects the remaining distance from o parked car using short-range ultrasonic sensors and trans- 
lates it into audible beeps. It may well be a forerunner of future distance-measuring systems that 
would detect obstacles and be tied їо a car's braking system as well. It's available only in Europe. lazequard, Weyerhaeuser's new fire+etardant sheathing, 
_ goes the traditional fire shield’s function one better. In ad- 
dition to acting as a barrier, Blazeguard's ceramic-based coating, by 
Barrier Technology, releases chemically bound water at certain tem- 
peratures—tooling а wall during о fire like a built-in sprinkler. The 
panels come in */s- to inch thicknesses. 


С и ц 1] Ц [d mJ 
ЭПППП OL | 
ameras with automatic motor 
| | | p ized film advance and rewind 
SUPERCHARGED соп be as noisy as a nest of homets—not 


the thing for intimate moments. In addition 

—»ontiac's Bonneville SSEi is a smooth, substantial package їо bringing a host of advanced features to 
that benefits from one of the best-designed supercharged its moderately priced Elan 35mm SLR cont 
engines on the market today—the 3800 V6, which uses the d+ ега, Conon has succeeded in drastically re- 
rect-drive supercharger to enhance low-end torque. Thus equipped, ducing noise as well. Elan's Whisper Drive 
the Bonneville SSEi is a spacious driver's car—a design benefiting film transport uses a new belt drive, core- 


more from attention to detail than major breakthroughs. less motors, rubber supports, and sprocket- 
less film advance. 
| e | | 
грегітепіх ] Panel insulation from the Law kel 
EM iboratory consist | retiectr allized film with 

__ porting structure о | › maintain spacing. The v 

fille 1 with an inert gas, as in high-performar › 
_ tive valves of up to R-15 per inch. Best bets for early 


п 
тже А 


POPULAR SCIENCE DECEMBER 1991 * 81 


AT&T model 1337 ! s onsweri 
machine, AT&T, 5 Hollow Rd., Parsip- 
pony NJ 07054, p. 69; Beosystem 2500, 
& Olufsen of America, Inc., 1150 Fee- 
honville Dr, Mount Prospect IL 60056, p. 63; 
Canon L1 video camera, Conon U.S.A. 
Inc., Camera Div., One Canon Plaza, Lake 
Success Be 11042-11 nis dp mee 57; Digital 


tronics Co. reyes Dr., maraa 
Knoxville TN 37914-1810, p. 78; Marantz 
AX-1000 audio er, Marantz USA, 
1150 Feehanville Dr., 
60056, p. 67; 

Disc Interactive, Consumer 

ics Co., One Philips Dr., Box 14810, Knoxville 


a 37914-1810, ا‎ 60; 
E 
ed 


tronics Corp., Sharp 

07430-2135, p. 73 ad p. 70; [mee Mini 

. of America, Corporate Com- 
Dr., Pork Ridge NJ 


V6E W1 Canada, p. 70: Yamaha ario 
music sequencer, Corp. 

ca, 6600 Orangethorpe Ave., Box 6600, Bue- 
na Park CA 90622-6600, p. 72 


AUTO TECHNOLOGY 

BMW electric car motor and BMW 
bares rnan, BMW of North America, 

Chestnut Ridge Rd., Woodcliff Lake NJ 
07675, p. 69 and p. gl: minivan 

seat, Chrysler Corp., 12000 Chrysler 

Dr., Highland Pork MI 48288-0857, p. 68; 
Corvette ASR, Chevrolet Motor Dv, Gener 
al Motors Corp., 30007 Van Dyke Ave., War 
ren MI 48090, p. 74; Ford Contour, Ford 
Motor Co., v American Public Affair, 
1701 Rotunda Dr, Dearborn MI 48121, p. 
12; б dual-tread tire, Goodyear 
Tire & ; 1144 E Market $t., Akron OH 
44316-0001, p. 54; LA301 hybrid car, 
Cheon Air rangan, 1050] A 


ўн control syste, 
Siemens, 2400 Executive Hills Dr., Box 
д 17017, Auburn Hils MI am пока 80; 
$ 
Hes ry Hamlin Rd, Auburn hi 
MI 48326, p. 60 


AVIATION AND SPACE 
Arthur H 


82 * POPULAR SCIENCE DECEMBER 1991 


YEAR’S 100 


of Venus, Jet Propulsion Laboratory, 4800 
Ook Grove Dr., Pasadena CA 91109, p. 72; 
Oblique NASA Ames Research Center, 
Moffett Field, Mountain View CA 94035, p. 
Go 

r ronautical Systems Division, 
Office of Public Affairs, Wright-Patterson AFB 
OH 45433, p. 79 


CARS 
BMW 325i, BMW of North America, 300 
Chestnut Ri Rd., Wooddiff Lake NJ 07675, 
р. 79; Sede tulle maar te 
Div. ‚ General Motors Corp., 2860 Clark Ave., 
Detroit MI 48232, p. 62; Dodge 
Chrysler Corp., 12000 Chrysler 01, Highland 
MI 48288-1919, p. 60; Ford Crown 
Victoria, Ford Motor Co., 300 Renoissance 
TE ‚р. 70; 
engine, American 
um, Lider Torrance (А 


Mercedes Dr., Montvale Н) 07645-0350, р. 
15; Mitsubishi Diamante, Mitsubishi Motor 
Sales of America Inc. 6400 W. Katella Ave., 


Nissan NX2000, Nissan Motor Corp., Nis- 
san Div., 990 W. 190th St, Torrance CA 
90502, p. 78; Pontiac Bonneville SSEi, 
Pontiac Div, General Motors Corp., One Ponti- 
ac Plaza, Pontiac MI 48340-2920, p. 81; 
Subaru SVX, Subaru of America Inc., Sub- 
aru Plaza, Box 6000, Cherry Hill NJ 08034- 


6000, p. 62; Toyota Camry, Toyota Motor 
Sales | USA, 19001 S. Western Ave., Torrance 
CA 90509, p. 68 

COMPUTERS AND 
ELECTRONICS 

Canon BJ-10ex Bubble Jet printer, Con- 


on U.S.A. Inc., Printer Div., One Conon Plaza, 
Loke Success НҮ 11042-1113, p. 60; Cornu- 


capia бобой bod, ara bc 
1 Baum Dr., Knoxville TN 37919, p. 56 
DAC chip, Edsun Laboratories, 1. 
Way, Box 9106, Norwood MA 02067, p. 80; 
Extended Time Div. Multiple Access 
system, Hughes Network Systems, 11717 
Exploration Lane Lane, Germantown MD 20876, p. 
70: Geoworks Ensemble, GeoWorks, 2150 
Shottuck Ave., Berkely CA 94704, р, Ы, GPS 
MapKit, Delorme Mapping, Box 29 
us 04032, p. 57; er 
d dic Hew Packard, 1000 


0519, p. 56; MAGN mmi 
Class | SATCOM Terminol, Nav-Com Inc., 
9 Brondywine Dr., Deer Park NY 11729, p. 
80; Lyon 32-bit chess com- 
rn ' Electronics International Inc., 
3900 N.W. 58th Ct., Miami FL 33014, p. 62: 
ele Miro TNC Ui der pa, 
Motorola Inc., Pan American Cellular 
scriber Group, 1475 W. Shure Dr., Arlington 


IN SC CIENCI E 


i ‘TECH 
Ж» s {4 <i A n [ 


= i 
An 


| Tq м - g BJ Г 1 | "- А i 
A INI 3 IECHINNOLC 


Heights IL 60004, p. 55; 

1820 hord disk drive, ordre 

als, Inc., 5775 Flatiron Parkway, В 

80301, p. 64; Ricoh PF-1 fax machine, 

Ricoh Corp., 5 Dedrick Place, hey aren f 

07006, p. 70; System 7, Apple — 

Inc., 20525 Mariani Ave., “Cupertino СА 

95014, p. 79; Thermoscan НМ-1 Instant 

Thermometer, Thermoscan Inc., 6295 Fer- 

ris Square, T Diego СА 92171, ы 
Blaupunkt Bosch 

Robert Bosch „ Mobile Санаа 

Div., 2800 S. 25 Ае, Broadview IL 

60153, p. 79 


ENVIRONMENTAL 
TECHNOLOGY 
IR PAR 38 bulb, GE Research 
8, Study HY 12301 rs 
Box NY р. 74; 
tion 01 lamp, Philips Lighting Co., 200 
Dr., Box 6800, Somerset NJ 
08075-6800, p. 62: IR emissions detec- 
tor, Dept. of Chemistry, University of Denver, 
University Pork, Denver CO 80208, p. 74; 
Permatank, | , 11706 Highway 
301 Thorlo Н 33592, р. 
Phoenix, Illinois Institute Technology 
1360 5. wi hr is 
Speciescape, Cornell University, 
Agriculture and Life Sciences, Dept. 1 
mology, Comstock Hall, Ithaca NY 14853- 
0999, р. 66; ThermoAcoustic R 
raduate School, Physics — 
Dept., Code Gx, Monterey CA 93943. 
MITT 
Rd., Box 665, Worthington OH 43085, p. 54 


HOME TECHNOLOGY 
er Technology Ine., 885 Dunsmur St., - 
ver, BC V6C 1N9 Canada; Weyerhaeuser, Ar- 
chitechtural Products Group, Fire Protective 
ipee CH 1825, ин, 
81; FlatPlug, Paige Manufacturing Corp., 
15 Keele St S., Box 520, King City, Ontario 
LOG 1K0 Canada, р. 61; Gas-filled panel 
Windows and Daylighting Group, Applied Sci- 
ence Div., Bldg. 90, Room 311, 1 Cydotron 
Rd. , Berkeley СА 94720, p. 81; MRX-001 
exothermic point, GHP-NASA, The Globe 
Plaza, 7900 S.E. 28th St., Mercer Island WA 
98040, p. 67; Neuron Echelon Corp., 
4015 Miranda Ave., Polo Alto CA 94304, p. 
72; Phenix ТНР /3 heat pump, Phenix 
Heat Pump Systems Inc., 8390 Gerber Rd., 
Sacramento CA 95828, p. 75; Star Nail, 
Star Resource Group, 3124 Woodhaven Dr., 
Birmingham AL 35243, p. 57; Sylvania 
18- -watt compact fluorescent lamp, GTE 
Electrical Products Group, 100 Endicott St., 
Danvers MA 01923, p. 70; UCS Universal 
AEG Power 


А | Tool Corp., 
Three Shaw's Cove, Box 6003, New London 
CT 06320-1777, p. 64; Visionwall, 
‚ Inc., 12332 14 


Visionwall T 
9th St, Edmonton, Alberta T5V 169 


Canada, p. 63 
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PHOTOGRAPHY 

Canon Elan, Conon U.S.A. Inc, Camera Div., 
One Canon Plaza, Lake Success NY 11042- 
1113, p. 81; Contax T2, Yoshica, Inc., 100 
Ra Rd., CN 6802, Somerset NJ 08875- 
6807, p. 61; Konica Aiborg, Konica U.S.A. 
Inc., 440 Sylvan Ave., Englewood Cliffs NJ 
07632- 3153, p. 67; Minolta Maxxum 
Txi, Minolta Corp, 101 Williams Dr, m; 
NJ 07446, p. 63; Olympus Sty 

pus Corp., 145 Crossways 

NY 11797, p. 72: “rarahi hy oar 
SLR, Pentax Corp., 35 Inverness Dr. E., Box 
6509, d CO 80155-6509, p. 69; 
Showbox, Burnes of Boston, 582 Great Rd. 
Forestdale RI 02824, p. 64 


RECREATION 
Amoco Procyon, Harken Inc., 1251 E. Wis- 
consin Ave., Pewaukee WI 53072, p. 73; Bi- 
mota Tesi 1D Roscetti Corp., 
Bimota Motorcyde Div., 105 W. Somerdale 
Rd., Somerdale NJ 08083, p. 67; Fusion E 
Sport, 8565 154th 
WA 051. p. S4 


Airport 

Buringame (94810-2022 p. 62; ROM- 
The Time Machine, Exxersource, 15000 
Calvert St., Van Nuys CA 91411, p. 74; 
us OG 
merged Loma 
Solana Beach СА 92075, p. 80; Trifoiler, 
Greg Ketterman Designs, 3215 Hackett St., 
ra, lor p. 55; Yankee Bicy- 

de, Yankee Bicycles, 1125 Carolina Dr, West 
Chicago IL 60185, p. 68 


SCIENCE AND 
TECHNOLOGY — 


mus Tcr 23 
Northwestern Uni 


63; HeartMate, Cordiosystems Inc., 

omina 
p 

fornia Association for Research i 


iy mein 
MA 02139, p. 74; Spheral Solar, Texas In- 
struments Inc, Materials & Controls Group, 

Box 655303, Mail Station 8322, Dallas TX 
T5045 5301 Southern California Edison Co., 
Box 800, 2244 Walnut Grove Ave., Rosemeod 
(A 91770, p. 78 


Philips Consumer Electronics Co.'s Digital Compact Cassette 


Ford Motor Со. Contour Concept Car 
Robert T. Jones for the Oblique Wing 
American Honda Motor Co. Inc.'s Honda Civic/V-TECH Engine 
Hewlett-Packards HP 95LX Computer 
Illinois Institute of Technology for Project Phoenix 
Lawrence Berkeley Laboratory's Gas-Filled Panel Insulation 
Minolta Corporations Minolta Maxxum 7xi 
Royce Husted for the Yankee Bicycle 


Dr. Richard Smalley of Rice University for The Buckminsterfullerene 


There's a passion that drives the 
more quality into 


Six years ago, the people of General 
Motors embarked on a mission to build 
quality cars and trucks that rival the best 
in the world. 

And we're doing it with a passion. 

Engine Endurance 

That's how Chevrolet broke a 14-year- 
old Mercedes endurance record by pushing a 
stock GM engine for 28 straight hours and 
averaging over 173 miles an hour. 

Its why a 118-degree day in a 
Mesa, Arizona desert 
became a welcomed 
opportunity to prove 
the reliability of GM's 
3800 engine in 
Oldsmobile, to make 
it one of the most 
trouble-free V-6s 
in America. 

Its why we punish engines in Cadillacs 
with choking clouds of sand and snow to 


deliver a V-8 so tough that after five years no 


luxury car made in America is more reliable. | Smoother Transmissions 
Reliable Braking Its why we crammed over six million 
Its why we superheat Pontiac's brakes to the very miles of combined engineering experience into the 
edge of endurance on a 24-mile descent from Pikes electronic transmissions in Buicks with 3800 V-6s, to 
Peak—another reason the brakes on 1991 GM cars are be sure they'll deliver quick, smooth, trouble-free 
rated the highest in satisfaction of all domestics. performance. 
CHEVROLET PONTIAC OLDSMOBILE 


;eople of GM to build more and 
"very car and truck. 


9596 Would Recommend 


These are just a few of the ordeals the 
people of GM endure in our passion to deliver 
on our commitment to quality. 

In the past 
six years, the 
people of GM have 
redesigned and 
engineered 99 new 
cars and trucks to 
improve quality. 

So we're 
pleased to report 
that after driving thousands of miles, 

95 percent of our new owners would 

recommend a new 
Chevrolet, Pontiac, 
Oldsmobile. Buick, | OMS PARTNERS IN QUALITY 


Cadillac or GMC Truck to a friend. 


See for yourself at a GM dealer. 


© 1991 General Motors Corporation 


Resale Value 


And its why. we plow GM four-wheel-drive 


systems through tons of mud to stress them to the limit. 


Its one reason why GMC Trucks and Chevy Trucks 


MARK OF EXCELLENCE 
have delivered higher resale value than any truck over 


the past 12 years. PUTTING QUALITY ON THE ROAD 


BUICK CADILLAC GMC TRUCK 
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ELECTRO 
GNETIC 
FIELDS 


| ai where children with leukemia had 

р | | lived, she often found an electrical 
ни transformer, serving a distribution 

| | line that fed many houses up and 

| : down the street. “I wondered, ‘What 


could this do” ” Wertheimer recalls. 


| She asked a good friend, physicist 
ү Ed Leeper, to help her find out. Leeper 
built a couple of devices to measure the 


electromagnetic fields given off by the 
| | distribution wire. 
Do EMFs cause ^What we found seemed incredible," 


Wertheimer says. The two researchers' 
study showed that cases of childhood 
leukemia occurred twice as often in 


n 1974, epidemiologist Nancy 
Wertheimer was conducting a field 
study of childhood leukemia in 
Denver. In the backyards of homes 


а cs cancer? There’s no houses close to multiple, thick high- 
EA.  ———— a current distribution lines—lines visi- 
Ew oe ble in many American cities and 

towns. 
quick and easy way Wertheimer and Leeper's study has 


since been cited as a landmark, the 
first to associate electromagnetic emis- 
sions from power lines with cancer. 
to know. Here's how After the two researchers published 
their results, public and scientific con- 
cern over the possible carcinogenic ef- 
fects of electromagnetic fields (EMF's) 
rose sharply. 
researchers ае According to the Electric Power 
Research Institute (EPRD, the re- 
search arm of the utilities, EMFs are 
attempting to the invisible lines of force that occur 
wherever electricity is being con- 
ducted. Electric fields arise from the 
strength of an electric charge; mag- 
find an answer. netic fields, from the charge's motion. 
Taken together these are referred to 
as electromagnetic fields. Of course, 
because ЕМЕѕ are ubiquitous, it is 
By ANN MARIE difficult for epidemiologists to sort 
CUNNINGHAM out EMF exposure from other poten- 
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JAN ST ALI E n 


DR. ASHER SHEPPARD, PHYSICIST 


Sheppard is investigating how EMFs affect individual nerve 
cells and signals that оге important to their functioning. 
The search for a mechanism, or how EMFs affect cells, may 
mean looking within “windows.” EMFs may have an effect 
on cells only within a narrow range of time or tempera- 
ture, or relative to the strength or orientation of a particu- 
lar field, he says. Understanding is limited because few 
"windowed" systems exist in nature. More exposure may 
not be worse; less may not be better. 


tial carcinogens in the environment. 
At present, the research picture re- 
mains cloudy. During the past decade, 
the epidemiological evidence against 
EMFs has mounted. More than 35 
studies have found that workers in var- 
ious types of electrical jobs are more 
likely to contract certain cancers, in- 
cluding male breast cancer, which is 
very rare. Moreover, in the last ten 
years, extensive laboratory research 
has shown that EMFs affect living cells 
in a number of ways. But no investiga- 
tor has as yet demonstrated conclusive- 
ly whether any of these effects lead to 
cancer. In addition, as one EMF re- 
searcher notes, an observed change in 
a cell does not necessarily indicate the 
presence of disease; some changes can 
either be beneficial or detrimental to 
cells, depending on the circumstances. 


Why science is so slow 


How long will it take science to pro- 
vide the public with the answer it 
needs? Several years, at least. EMF re- 
search—whether in the field or in the 
laboratory—is enormously complicated 
work, requiring expertise in engineer- 
ing, physics, and biology. 

The research work in these various 
disciplines is proceeding essentially 
along two main avenues of approach: 
epidemiological research seeks statisti- 
cal associations between known illness- 
es and possible causes; the laboratory 
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researchers study animals, tissues, 
and cells exposed to fields for possible 
effects. These two rivers of exploration 
eventually will merge and results will 
be shared among the researchers in- 
volved. At the moment, however, many 
sclentists are working on separate pro- 
jects that are a reflection of their own 
best thinking and hunch-playing. 

Dr. Asher Sheppard conducts neuro- 
physiological research on EMFs at the 
Jerry L. Pettis Memorial Veterans 
Administration Hospital in Loma 
Linda, Calif., a major center of EMF re- 
search. In the mid-1970s, Sheppard 
was a newly minted Ph.D. in physics. 
“Му mentors encouraged me to look at 
extremely low frequency [ELF] EMFs 
[those emanating from common sourc- 
es such as power lines, household ap- 
pliances, and computer monitors] as an 
environmental health problem, a lower 
priority then. I came out here to Loma 
Linda, where I thought the most inter- 
esting investigations were going on." 

But Sheppard had to learn to speak 
the languages of biologists and physiol- 
ogists—a real problem for a physicist. 
“It was hard,” he says, “and it doesn’t 
get any easier.” | 

According to Sheppard, one view of 
the current data is that the search for a 
mechanism probably means looking for 
“a window within which you get effects 
with selected frequencies and intensi- 
ties.” EMFs may have an effect only 
within a narrow range of time or tem- 
perature, or relative to the strength or 
orientation of the particular field. If so, 
longer or shorter exposure to a stronger 
or weaker field may yield no observable 
effects. More exposure may not neces- 
sarily be worse; less may not be better. 

“Our understanding is limited be- 
cause there aren’t many windowed sys- 
tems in nature, says Sheppard. “To 
use a flawed metaphor, you can over- 
drive an amplifier, and you'll get only 
distorted sound or practically no sound 
at all—even if you put in more power 
than you did before." 

Up the California coast from Loma 
Linda, at the Lawrence Berkeley La- 
boratory in Berkeley, Dr. Robert 
Liburdy is examining the effects of 
EMFs on the human immune system. 
Liburdy has degrees in both engineer- 
ing physics and biochemistry. “If you 
don't have a background in both engi- 
neering and biology, it takes some 
years in the lab to learn the missing 
part and to design experiments proper- 
ly,” he says. 

Liburdy is part of a cooperative 
group of five research laboratories that 
is confirming important findings in 
EMF research. Last summer, he 
suggested enlisting the help of epi- 
demiologists as well. "We need much 
more overlap between lab work and 
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field work," Liburdy explains. "If we 
want to develop exposure standards, 
its important to know what strength 
and type of field triggers effects. 
Epidemiologists can give us their clues; 
then we can check their work with lab 
experiments. The sooner our work fits 
with theirs, the sooner we'll know 
what's relevant to humans." 


The search for a mechanism 


Most cancer specialists believe that a 
malignant tumor forms in at least two 
stages. In the first stage, initiation, an 
outside agent damages the cell's genet- 
ic material. Because EMFs are not 
strong enough to break molecular and 
chemical bonds, scientists are concen- 
trating on the second stage of cancer, a 
series of steps called promotion. 
Researchers are trying to pinpoint 
ways in which EMFs might cause cells 
to grow and multiply abnormally. 

This is the province of Dr. Reba 
Goodman of New York's Columbia 
University and molecular biologist Dr. 
Ann S. Henderson of Hunter College, 
part of the City University of New 
York. Twelve years ago, when both 
were at Columbia, Goodman sought 
Henderson's help in studying EMFs. “I 


DR. RICHARD LUBEN, BIOCHEMIST 
Not all effects of EMFs are harmful. Luben became in- 
trigued by their ability to speed slow-healing fractures, a 
process he thinks he is dose to explaining. He says EMFs 
don't necessarily have to affect a cell's metabolism; in- 
stead they may interfere with the cell's ability to receive 
signals across its membrane. Biological mechanisms such 
as bone formation could possibly be enhanced or im- 
paired, and tumor formation might be encouraged. Luben 
likens a cell to a building in which you seek to put out all 
the lights: You can either blow them all out with a giant 
magnetic field or merely tamper with the switches (or sig- 
naling), which would take less energy. 


realized I needed a partner with a 
heavy background in molecular biolo- 
gy," Goodman recalls. 

Since then, Goodman and Hender- 
son have collaborated on a series of 
studies regarding the effects of EMFs 
on cell nuclei. In 1990, they devoted the 
year to making sure all their results 
were replicable. 

“We see no direct proportionality be- 
tween the effects we observe and either 
field strength or length of exposure," 
Henderson says. “We have to find out 
how soon the cell detects an effect, and 
how long it remembers. Does the cell 
accommodate to this type of exposure? 
The effects we see may suddenly be- 
come obvious for ridiculous reasons 
that have nothing to do with EMFs.” 
Goodman and Henderson may be able 
to come up with some answers, thanks 
to a grant they have just received from 
the National Institutes of Health (NIH). 

For some researchers, the key to un- 
locking the mechanism mystery may 
he outside rather than inside the cell. 
Some studies suggest that EMFs may 
promote cancer by interfering with the 
flow of calcium across the cell mem- 
brane, a flow that governs such pro- 
cesses as muscle contraction, egg fertil- 
ization, cell division, and growth. 
EMFs may also disturb a cell's ability 
to process hormone, enzyme, and other 
chemical signals that regulate normal 
growth. 

"EMFs don't have to directly affect a 
cell's metabolism," says biochemist 
Richard Luben at the University of 


California at Riverside. "They only have 
to interfere with its signaling. If you 
want to put out all the lights in a build- 
ing, you can blow them out with a giant 
magnetic field—or you can turn off the 
switches. The second way is much more 
efficient; it takes less energy." 

Luben has found that EMFs seem to 
affect cell membrane signals triggered 
by parathyroid hormone, which nor- 
mally controls bone formation. His 
work has shown that EMFs change the 
hormone's receptors on the cell's sur- 
face so that the receptors can bind the 
hormone but can't transmit its signals 
as effectively. Inside the cell, an impor- 
tant regulator of cell metabolism de- 
creases by up to 80 percent, so that 
bone synthesis increases. 

Luben wants to investigate whether 
cell receptors for hormones and neuro- 
transmitters similar to parathyroid 
hormone are sensitive to EMFs. 
"There's quite a lot of evidence from 
studies of animal behavior and of 
melatonin regulation that EMFs may 
influence nerve impulses," he says. 
Melatonin, a regulatory hormone se- 
creted by the pineal gland near the 
brain, ordinarily stimulates immune 
responses and may suppress tumor 
growth. Reduced melatonin produc- 
tion has been linked to breast and 
prostate cancer in animal studies. 
^Melatonin secretion is controlled by 
norepinephrine, a neurotransmitter in 
the brain," Luben explains. “We know 
that receptors for its relative, the hor- 
mone epinephrine, are disturbed by 
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DR. REBA GOODMAN, CELL BIOLOGIST 


DR. ANN $. HENDERSON, MOLECULAR BIOLOGIST 


Researchers are trying to pinpoint ways that EMFs might 
cause cells to grow and multiply abnormally—activity as- 
sociated with the promotion stage of cancer. Goodman and 
Henderson have collaborated for some 12 years, studying 
how EMFs affect cell nuclei. They must focus now on how 
soon cells detect an effect, how long they “remember,” 
and whether the cells accommodate to this exposure. Their 
focus—the influence of EMFs on genetic activity—is re- 
garded by the EPA as must-do research. 


EMFs. I want to test my hypothesis 

that they also interfere with the func- 

tioning of norepinephrine receptors.” 
At Battelle Pacific Northwest La- 


THE CONTROVERSIAL SCIENCE OF EMF RESEARCH 


EMF researchers say they go to considerable lengths to remain neu- 
tral, lest they jeopardize their work's credibility. Their work is 
painstaking and involves protocols that the public often is unaware 
of. For instance, replication of results, a standard procedure in scien- 
tific research that calls for results of a published study to be repro- 
duced independently by other researchers, is a requirement. 

In the last few years, however, the press and public often seek to 
draw conclusions that a researcher may not be prepared to sup- 
port fully. 

Legislators, too, want conclusions drawn to determine the public's 
need for legislative initiatives. Finally, the outcome of a number of 
lawsuits pending against electric power utilities may ultimately come 
to rest on scientists' final determinations about EMFs and cancer. 

In 1989, Paul Brodeur, a staff writer at The New Yorker for 33 


| years, described some EMF research in his book, Currents of 


Death: Power Lines, Computer Terminals, and the Attempt to Cover 
Up Their Threat to Your Health (Simon & Schuster). 

In it, Brodeur describes some of the findings made by Dr. Reba 
Goodman of Columbia University and Dr. Ann S. Henderson of 


| Hunter College. In human cells, he writes that a particular extremely 


low frequency signal can "enhance the expression of a specific 
oncogene,” a protein abnormally found in tumor cells. He concludes 
that, considered with the work of another EMF researcher, neurosci- 
entist W. Ross Adey and his colleagues at Jerry L. Pettis Memorial 
Veterans Administration Hospital in Loma Linda, Calif., "the experi- 
ments of Goodman and Henderson provide evidence to support the 
association" between EMFs and cancer. 

` When Goodman and Henderson read Brodeur's conclusion, they 
were appalled by what they considered its prematurity. “I had a fit," 
Henderson recalls. 


But even scientists who deplore what they call Brodeur's “extrem- 
ism" credit him with galvanizing public concem about the health ef- 
fects of EMFs and putting more pressure on Congress to fund re- 
search. Congress, in fact, has begun prodding federal agencies 
concerned with health and safety to take a harder look at EMFs and 
has appropriated $600,000 for a 1992 study by The National 
Academy of Sciences. The study will evaluate what is known about 
the effects of EMFs on reproduction and development, cancer pro- 
motion, and neurobiology. It also will enumerate research questions 
that still have to be answered and how those answers can be 
obtained. 

Meanwhile, according to Dr. Louis Slesin, editor and publisher of 
Microwave News, the EPA is under enormous pressure to further 
water down and delay its report on EMF research, a draft of which 
was released earlier this year. Last spring, Microwave News report- 
ed that the original version of the draft report had recommended that 
extra low frequency EMFs should be classed as "probable" human 
carcinogens along with PCBs, DDT, and formaldehyde. It was'widely 
reported in the nation's press that the classification as "probable" 
was changed to "possible" at the insistence of White House officials, 
adding fuel to the fire. 

This past summer, however, the EPA asked the Science Advisory 
Board to review the EPA's own report in light of the controversy. The 
Advisory Board challenged the EPA's findings and recommended 
that the report be rewritten. The review panel held that too much of a 
connection was drawn between EMFs and cancer, noting that de- 
tectable biological effects don't necessarily imply carcinogenity. EPA 
Office of Health and Environmental Assessment director William 
Farland has predicted that a new draft ought to be ready in about a 
year.—A. M. C. 
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boratory, biochemist Larry Anderson 
and analytical chemist Bary Wilson are 
conducting a series of experiments to 
determine whether EMFs promote 
cancer. Because research has con- 
firmed that rats whose pineal glands 
have been removed are more likely to 
develop tumors, Anderson and Wilson 
have done two small pilot studies using 


Almost all the scientists in- 
terviewed for this article 


said they practiced “prudent | 


avoidance” regarding 


|. EMFs. You can't avoid 


EMFs completely, but you 
can limit your exposure un- 
til itis determined whether 


| EMFsare cancer-causing 


or not. 
The only real protection 
against EMFs is distance 


| from their sources—they 


can even penetrate lead 
shielding. 

Here are steps you can 
take to protect yourself until 
scientists know more about 
how EMFs work. Bear in 
mind that if EMFs are found 
to be dangerous, children 
and fetuses would be par- 
ticularly vulnerable. 


POWER LINES 


mm 


If your home is close to 
power lines, you can ask 
your local utility to measure 
your exposure to EMFs. 
Some companies will do 


| so, but there is no law re- 


quiring any utility to comply, 


| and there are no official 


standards of extra low fre- 
quency EMF exposure. 

If you are house-hunting, 
stay away from homes near 


| a power-line right-of-way. 


Check out the nearby 
school's location as well, if 
you have children. If your 
local utility is planning to 
build high-voltage transmis- 


| sion lines, ask your county 


or state board of health to 
investigate risks. 


COMPUTERS 


Because VDTs emit 
EMFs from all sides, an op- 
erator may be exposed to 
emissions from coworkers' 
monitors as well as from his 
or her own display. A 1988 
California study found that 
pregnant women who 
worked on VDTs for 20 
hours or more a week were 
twice as likely to miscarry in 
the first trimester. 

some manufacturers, in- 
cluding Compaq Computer 
Corp., IBM, and Apple 
Computer, now offer mod- 
els with reduced EMF 
emissions. Some believe 
that by next year, all 
American models will have 
reduced emissions. Until 
retrofitting technology be- 
comes widely available, it 
makes sense to take pre- 
cautions with existing 
equipment, especially for 
expectant mothers. 

Any pregnant woman 
who works 20 hours or 
more on a computer should 
ask to be reassigned until 
after the baby is born—or 
at least during the first 
trimester. If that's impracti- 
cal, she should make sure 
her desk is located at least 
28 inches away from any 
VDT; at that distance, the 


| EMF's strength usually 


drops 80 percent. 

At home, keep your kids 
at least 28 inches away 
from the television set or 
home computer. If your chil- 
dren use computers at 
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EMFs to eliminate melatonin, instead 
of performing pinealectomies. Then 
they induced breast cancer by exposing 
female rats to carcinogenic chemicals. 
They found that rats exposed to the 
chemicals and EMFs developed more 
tumors. “Now were doing a full-size 
study to make sure EMFs change the 
progress of disease," Anderson says. 


school, you may want to 
talk to teachers about EMF 
risks. Classroom comput- 
ers frequently have color 
monitors, for example, 
which may emit EMFs 
three or four times stronger 
than monochrome screens. 
Children are usually seated 
close to their own moni- 
tors—and to their class- 
mates' as well. 

Ask your school district to 


replace older computers 


and color monitors, and to 
keep classroom computers 
at least 40 inches 
apart—the standard set by 
the World Health 
Organization. Be sure your 
school district encourages 
children to use computers 


safely. 


TV & RADIO WAVES 


If you are being exposed 
to radio-frequency or mi- 
crowave radiation from a 
television or radio broad- 
cast antenna, a satellite 


transmission tower, or radar | 


from an airport or military 
base, you may be able to 


| prevail on your state health 


department or office of radi- 
ation protection to take 
measurements. If you want 


| to compare your measure- 


ments with official stan- 
dards of microwave expo- 
sure, these standards are 
available from the 
American National 
Standards Institute (1430 
Broadway, New York, N.Y. 


10018; 212-354-3300). 


Remember, however, that 
these official standards 
have been set by industry 


| for industry. Moreover, few 


people are routinely ex- 
posed to the official levels. 
Massachusetts, New York 


| City, Multnomah County, 


Ore., and Portland, Ore., all 
have more stringent stan- 


| dards on the books, and 
| several other states and 


counties are developing 
guidelines. Check with your 


| state bureau of radiation 


protection to find out if any 
standards are slated for 
your area. 


ELECTRIC BLANKETS 


The New York State 
Department of Health con- 
siders the evidence that 
electric blankets may cause 
miscarriage so compelling 
that it advises pregnant 
women to avoid using 
them. One study by Bary 
Wilson and Larry Anderson 
at Battelle Pacific Northwest 
Laboratory also found that 
EMFs from electric blankets 
may suppress melatonin, a 
hormone that may block tu- 
mor growth. Use electric 


| blankets and mattress pads 


only to preheat beds, and 
unplug them when they are 
not in use. 

Electrically heated blan- 


ter beds emit ELF EMFs 
when in use. Keep electric 
Clocks or fans on the oppo- 
site side of your bedroom. 


Epidemiologists who study female 
breast cancer are following the EMF- 
melatonin experiments carefully. The 
studies are seen as a promising way to 
make the two arms of EMF research, 
epidemiology and lab work, shake 
hands. To date, most types of cancer 
that epidemiologists have linked to 


[Continued on page 124] 


HOW TO LIMIT YOUR EXPOSURE TO ELECTROMAGNETIC FIELDS 


MICROWAVE 


OVENS 


All microwave ovens 


| leak some microwave radi- 


ation—1he leakage can in- 
crease if you drop or over- 
heat your oven. Make sure 
a damaged or aging oven 
is repaired and, when it's 


| in use, stay well back 


from it. 
To learn more about 


| EMFs, read the EPA draft 


report, "Evaluation of the 
Potential Carcinogenicity of 
Electromagnetic Fields" 
(free from the U.S. 
Environmental Protection 
Agency, Center for 
Environmental Research 
Information, Cincinnati, 
Ohio 45268), the Science 
Advisory Board review that 
criticizes the EPA's findings 
(401 M Street S.W., 
Washington, D.C. 20460, 
Mailcode A101), and the 
Office of Technology 
Assessment report, 
"Biological Effects of Power 
Frequency Electric and 
Magnetic Field" ($4.75 
from the Superintendent of 
Documents, Government 
Printing Office, 


| Washington, D.C. 20402- 


| 


9325). 
The periodicals are: 
Microwave News and 


its companion news- 


letter, VDT News ($250 


| a year and $87 a year, 


respectively, from 
Microwave News, Box 


1799, Grand Central 


Station, New York, N.Y. 
10163). —A. M. C. 
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Kodak Fun Saver Weekend 35 


Kodak has the perfect stocking stuffer - The Film That's A Camera ™, 

The Kodak Fun Saver Weekend 35 camera comes pre-loaded with Kodak Gold 
400 film for true, accurate color pictures. And with all-weather, protective 
casing, it's the holiday surprise that's sure то make everyone smile. 

© Eastman Kodak Company, 1991 
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Sidewinder Speedwrench 
The perfect gift for the mechanic who has everything.. .or at least thought he 
did. The Sidewinder eliminates busted knuckles and the frustrations of using a 
standard ratchet in tight spots. Combining standard ratchet capabilities with 
those of a 90 degree angle speed wrench, the Sidewinder comes in X", X", or 4" 
drive and carries a Lifetime Warranty. Sidewinder Products, 320 2nd Ave. N., 
Birmingham, AL 35204, (800) 999-3405. 


Motorola? Cellular Phones 
THIS HOLIDAY SEASON, | 
ut GIVE SOMEBODY А JINGLE. | 
Choose from personal, portable, transportable MOTOROL 

or mobile жел 1-800-331-6456. | (АХ MOTOROLA 
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Millennium Charge Man id 
Power this season's gift giving with the new Charge Man™ RapidCharger 

outfit from the Millennium Power System. Including a 3-5 hour charger and 
two AA Millennium Power Cells, Charge Man! is a perfect companion for 
personal headset stereos, toys and phone accessories. Call 1-800-CAN-POWR 
for the retailer nearest you. 
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For computers 
and home TVs, 
CDs deliver 
audio, text, 
and pictures. 


By JOHN FREE 
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he television scene, ren- 
dered in animation, is fa- 
miliar to a generation of 
TV watchers: Bert and 
Ernie of “Sesame Street” 
at home. There's a cursor 
on the TV screen, however, 
and it responds to your re- 
mote control. Move the cursor to 
Ernie's radio, hit the start button, and 
the radio begins to play. Move the cur- 
sor to different buttons on the radio, 
and different stations (actually, differ- 
ent CD-ROM audio tracks) play. Or 
move the cursor over to the room's 
window, where the Count's castle ap- 
pears in the distance, hit the start 
button, and transport yourself to a 
bat-filled interior. 

This program is one child-friendly 
example of multimedia, the multisen- 
sory, interactive experience now 
reaching consumers. Multimedia com- 
bines text, audio, animation, and 
video. Its educational benefits— 
gained by actively engaging the stu- 
dent—are obvious. Electronics compa- 
nies are hoping that its entertain- 
ment appeal will make multimedia 
the VCR of the '90s. 

Children's Television Workshop, 
producer of “Sesame Street,” isn't the 
only company exploring the potential 
of interactive media. Time-Life, for 
example, condenses and brings to life 
ten of its popular how-to books in a 
"Time-Life Photography" multimedia 
disc. In one Time-Life lesson, a racing 
boat plows through the water, the 
rower straining at the oars. Your as- 
signment: Snap a photo that pre- 
serves background detail but conveys 
motion. 

You select "3o of a second from the 
range of speeds shown in the simulat- 
ed viewfinder and click the start but- 
ton on your remote control. А freeze- 
frame image of the rower, slightly 
blurred, appears on the screen. The 
background is sharp and clear—good 
choice. Had you picked a different 
speed, you would have gotten differ- 
ent results. 

Multimedia is now a two-pronged 
invasion, coming into homes through 
computer-fitted TVs and personal 
computers with high-resolution dis- 
plays. At the heart of both approaches 
are advances in digital storage media; 
chips and discs now fit so many 
sounds and pictures into electronic 
systems that their randomly picked 
playback begins to simulate the limit- 
less outcomes of actual experience. 
CD-ROMs, the storage medium most 
used on interactive systems made for 
consumers, can carry the equivalent 
of 250,000 pages of text, more than 
7,000 photolike images, 72 minutes of 
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video similar to that оп a VHS tape, 
or up to 19 hours of speech-quality 
audio. 

Two *Sesame Street" discs and 
Time-Life’s photography course were 
3 out of 50 interactive titles launched 
in October along with their player, the 
Philips Compact Disc Interactive 
(CD-D keyboardless computer. The 
player, manufactured by Philips 
Consumer Electronics Co. in Knox- 
ville, Tenn., works with any TV. 

Although Philips is the first to come 
out with a consumer unit based on an 
international CD-I standard, its head 
start will be short-lived; most major 
electronics companies are readying 
their own industry-standard CD-I 
machines. Earlier this year, Commo- 
dore International in West Chester, 
Pa., rolled out its CDTV (Commodore 
Dynamic Total Vision) player, which 
operates similar to the Philips CD-I 
but is based on Commodore's Amiga 
500 computer. Nonstandard players 
generally will not be able to use discs 
intended for standard models. 


CDTV cost less than $1,000. Both 

are operated via remote control; 
you push buttons or move a thumb- 
stick (a directional control) to select 
TV screen options. 

On the personal computer side, CD- 
ROM discs that offer multimedia pro- 
gramming have been available for 
several years. To help establish just 
what PCs need to be deemed multi- 
media-ready, Tandy Corp. and 
Microsoft Corp. have developed a set 
of minimum standards. According to 
these standards, a multimedia PC 
should have a CD-ROM drive, a digi- 
tal-audio card, Microsofts Windows 
3.0 interface, color graphics, and ade- 
quate memory. Computers built to 
make the grade will earn an MPC 
(multimedia PC) logo; Tandy has just 
introduced new all-in-one MPCs. 
Existing machines can be upgraded 
with add-on CD-ROM drives, audio 
cards, and circuits that electronically 
compress or decompress multimedia 
information for storage. 

The wide range of colors and graph- 
ics available in the CD-I format, 
which results in crisper, more realistic 
pictures, appears to give CD-I an edge 
over CDTV or standard CD-ROMs for 
PCs. For TV sets that have the proper 
input jack, a CD-I player’s S-video 
output, which separates luminance 
and color information, helps deliver a 
sharper picture. 

Both CD-I and CDTV deliver excit- 


T^ Philips CD-I and Commodore 


ing interactive images to home - 


screens. But these first-generation 
players lack a feature some experts 
consider important for multimedia: 
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The chart above shows CDTV hardware, which is based on a standard 68000-series processor, oper- 
ated a little slower than CD-I machines (facing chart). Nonvolatile memory stores intermediate re- 
sults of games for later playback after you switch off the power. Screen images show a sequence 


for obtaining information from Grolier’s Academic American Encyclopedia. 
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Full-screen топ video 


Neither can display full-screen, full- 
motion video. 

Huge amounts of data are needed 
to recreate full-screen images at a 
frame rate that delivers smooth mo- 
tion. To fit that much information on 
CD-ROMs, some mechanism is need- 
ed to compress data. One solution: 
special digital video interactive (DVI) 
chips that decompress image data 
stored on discs at ratios of more than 
120 to 1. 

So far, DVI's use has been limited to 
business and education multimedia 
systems. The Bank Street College of 
Education in New York has produced 
a disc that enables students to ^walk" 
through the ruins of a Mayan temple, 
enjoying full-motion videotape images 
compressed onto a CD-ROM in the 
DVI format. The disc runs on an IBM 
computer equipped with a CD-ROM 
drive and a DVI decompression board. 

The plug-in boards that bring DVI 
to IBM-based PCs are very expensive, 
costing as much as some complete 
CD-ROM-equipped computers. Intel 
Corp., the leading maker of PC chips, 
is expected to announce lower-cost 
DVI boards this fall. Both Commodore 
and Philips have left room on their 
home players for full-motion, full- 
screen circuitry upgrades. Until then, 
most discs for home use will limit mo- 
tion-video sequences to a small sec- 
tion of the screen, in which the lack of 
detail isn't so noticeable. 

For multimedia to flourish, hard- 
ware is only part of the battle. Man- 
ufacturers of multimedia systems are 
well aware that they need quality 
programs to attract consumers. The 
titles released so far this year for 
both CD-I and CDTV include encyclo- 
pedias with composer entries that 
feature musical selections, an illus- 
trated Shakespeare collection, realis- 
tic games, electronic coloring books, 
and a talking cookbook. 

The 50 titles now available for CD-I 
were produced jointly by Philips and 
PolyGram under their American 
Interactive Media label and are priced 
from $20 to $60. Another 127 titles 
are under development. 

Philips’ approach for many titles is 
to link its programs with names that 
may grab consumers' attention. For 
instance, the Smithsonian Institution 
has lent its name to a museum-tour 
disc that lets CD-I users view statues 
at various angles, zoom in to see de- 
tails of paintings, or simulate playing 
musical instruments. Sports an- 


A wider range of available colors in Сй-1 machines compared with СОТУ (facing chart), plus more nouncers from the ABC network pro- 
methods of encoding pictures and four visual graphics planes on the screen give CD-I images more vide running commentary on the suc- 
impact. Unlike СОТУ, CD-I does not use a disc caddy, a case with a flip-up lid similar to CD storage cess or failure of realistic simulated 
boxes, for playback. The photos are from a CD-I Smithsonian museum title. play on “АВС Sports Golf: Palm 
Springs Open." This disc, included 
with Philips CD-I players, blends 
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video images from the course with 
computer graphics and realistic 
sound—such as a golf ball plunking 
into a water trap. | m 

CD-I companies have signed agree- ESER 
ments with Nintendo to tap the popu- | 
larity of the game giant's most liked 
characters. "The CD-I technology will 
bring a level of interaction and realis- 
tic play with titles featuring the 
Nintendo characters never previously 
experiened by Nintendo fans," says 
Dr. Bernie Luskin, president of 
Philips Interactive Media of America. 

Commodore also has joined forces 
with familiar names—Lucasfilm, 
Disney software, Guinness Book of 
Records, and Grolier's encyclopedia 
—but has created a more eclectic mix 
of titles with additional developers. | 
Four separate discs, for example, cov- 
er gardening and decorative plants. 
Another disc has 1,500 photos of ad- 
vanced military hardware, such as the 
stealthy F-117A. Prices for the Com- 
modore discs are $40 to $80. 

Commodore is packaging The New 
Grolier Electronic Encyclopedia, a 
$400 CD-ROM, with its CDTV, along 
with a $50 strategy game. CD-I does 
not yet have a similar encyclopedia 
tailored to its format. The Grolier disc 
stores more than nine million words of 
a 21-volume book set, plus thousands 
of color photos and graphics, and au- 
dio segments. If you call up articles 
about Mozart (a rather tedious pro- 
cess, requiring you to move the cursor 
over each letter of the name on an al- 
phabet panel), you can then also hear 
samples of his music by positioning 
the cursor over music symbols that 
appear in the text. 

A CDTV animated coloring book 
disc displays a variety of black-and- 
white scenes, plus a color palette of 60 
simulated crayons. By moving the cur- 
sor to the palette, selecting a color, 
then moving the cursor back to sec- 
tions of the drawing, children can create an electronic 
painting. Parts of the drawing, such as animals, can then be 
animated. 

Another CDTV disc, World Vista Atlas, has maps and 
details taken from Rand McNally's World Facts & Maps. 
The disc atlas also has 1,000 photo images, music from 
around the world, and examples of 50 languages. À zoom 
feature lets users select a city or country and examine de- 
tails more closely. But fine map details suffer from the rel- 
atively low resolution of standard TV displays. (CDTV 
players have special signal-output jacks that deliver 
sharper pictures to TV sets equipped with proper inputs.) 
Also, the atlas omits several maps and photos, and some 
pictures—nondescript palm trees and sandy beaches, for 
example—appear to be postcard-style stock shots. 

A sampling of other CDTV titles, including a science and 
technology history timeline, suggests that some discs are 
being rushed to market. The time-line disc, for example, 
contains scientific definitions that are incomprehensible. 

Future CDTV attractions demonstrated by Commodore 
last summer include an impressive animated view from 
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Public or private lines link workstations for video and computer teleconferencing. 


| For years, videoconference systems have enabled people in different locations to meet 

face to screen, if not face to face. Cameras, microphones, and computers at each confer- 

ence site provide a sight-and-sound telephone or satellite link to one or more other loca- | 

tions. Yet although the behind-the-scenes technology is impressive, the results often are 

disappointing: Too often, videoconferences are just costly phone calls with pictures. 

| Multimedia technology promises to give videoconferencing the creative boost it needs to 
get over the “Picturephone” hump. In a sales meeting, for instance, talking heads could be 
supplemented by spreadsheet data showing sales goals or a short video presentation 
about an upcoming product. A video meeting of design engineers could focus on actual 
product blueprints rather than on any individual's distinct facial features. 

One system that shows multimedia's promise for long-distance meetings is MediaMax 
from VideoTelecom Corp. (VTC) of Austin, Texas. The system, which costs about $56,000 
per location, puts special emphasis on bringing computers together. Separated work 
groups electronically share documents, graphics, spreadsheets, or other data for updating. 

Among MediaMax's most impressive features is Pen Pal, an option that lets users anno- 
tate images that appear on the conference screen. The image—t can be a document, a 
diagram, or a spreadsheet, for instance—appears on the video display at all conference 
locations. Using the Pen Pal graphics tablet, participants can then annotate the shared 
drawing or document. 

MediaMax's "time-conferencing" component is electronic mail with a difference. - 
Messages containing motion video, audio, graphics with annotation, and computer data 
files can be "posted" to a MediaMax at a distant location for review at a later time. | 

The rollabout system includes a camera, an audio system, a video graphics stand, and | 
one or two monitors with up to 35-inch screens. MediaMax requires digital transmission fa- 
cilities of 56 to 384 kilobits per second.— Basil H. Halhed 


the window of a jet interceptor. Using a technique called 
fractal computer graphics, which produces images of real- 
istically irregular natural backgrounds, the program cre- 
ates a breathtaking ride over jagged ice mountains. 


А 


nother CD-ROM format and service, Photo CDs, has 
been jointly developed by Philips and Kodak. 
Starting next year, Kodak dealers will be able to load 
up to 100 home photographs, from prints or slides, onto 
one Photo CD. Photo CD players offered by both companies 
will enable customers not only to view their pictures on TV 
but also to manipulate them electronically, zooming in, for 
example, to enlarge details [^A CD Photo Album for your 
TV or Computer," Dec. '90]. 

CD-I machines also are equipped to play Photo CDs, and 
if licensing agreements can be worked out between Philips 
and Commodore, future CDTVs will be adapted to play 
them too. 

Outside the home, a close cousin of the silvery CD has al- 
ready pioneered multimedia applications, often in educa- 
[Continued on page 122] 
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Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a com- 
puter service business of your own. 

But to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 

Only NRI—the leader in career-building, at-home electronics training 
for more than 75 years—gives you practical knowledge, hands-on skill, 
and real-world experience with a powerful 386sx/20 MHz computer you 
keep. Only NRI gives you po iae you need for a fast start as a high- 
paid computer service technician. 
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| ho. Go beyond 

| "book learning" 
lo get true hands- 
on experience 

NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 
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NEW! | 
, 386sx/20 MHz 
a powerful com- үн 
puter system Computer! 


If you really want to get ahead 
in computer service, you have 
to get inside a state-of-the-art 
computer system. That's why 
NRI now includes the powerful 
new West Coast 386sx/20 MHz 
mini tower computer as the 
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Plus, now you train with and keep the latest in diag- 
nostic hardware and software: the R.A.C.E.R. plugin „9 
diagnostic card and QuickTech diagnostic software, 
both from Ultra-X. Using these state-of-the-art diag- 
nostic tools, you learn to quicky ЕСЕД and ser- 
vice virtually any g 

computer problem 
on ЇВМ-сотраї- 
ible machines. 


4. Make sure you’ve always got 
someone to turn to for help 


Throughout your NRI 
training, you've got the 
full support of your 
personal NRI instructor 
and the entire NRI 
technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 

T you're in a classroom of 
one, giving you as much time and personal attention as you need. 


5 m Step into a bright new future in 
computer service—start by sending for 
your FREE catalog today! 


Discover for yourself how easy NRI makes it to 
succeed in computer service. Send today for NRI's 
big, full-color catalog describing every aspect of 
NRI's one-of-a-kind computer training, as well as 
training in TV/video/audio servicing, telecom- 
munications, industrial electronics, and other 
growing high-tech career fields. 

If the coupon is missing, write to: NRI нее 
School of Electronics, McGraw-Hill Continuing = 
Education Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 

R.A.C.E.R. and QuickTech are registered trademarks of Ultra-X, INC. 


centerpiece of your hands-on E | McGraw- Hil Continuing Education Center Е = i 
training. 4401 Connecticut Avenue, NW, Washington, DC 20008 
As you build this 1 meg | © CHECK ONE CATALOG ONLY | 
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from the keyboard up, you О TV/Video/Audio Servicing О PC Software Engineering Using С | 


actually see for yourself 
how each section of your 
computer works. You 
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assemble and test your computer's "intelligent" keyboard, install the Name 

power supply and high-density floppy disk drive, then interface the high- | | 

resolution monitor. But that's not all. | Address | 
You go on to install a powerful new 40 meg IDE hard disk drive— 

today's most-wanted computer peripheral—included in your course to | City State Zip | 


dramatically increase the data storage capacity of your computer while 
giving you lightning-quick data access. 
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do not feel like part of the vanguard of an inva- 
sion, but that is what we are, my fellow passen- 
gers and I, crammed onto the flight from Chicago 
to Hawaii. We are chasing the sun across five 
time zones to rendezvous with the shadow of the 
moon. One week from today, the sun will disap- 
pear from view and the island of Hawaii will be plunged 
into the brief, strange darkness of a total solar eclipse. I 
am determined to witness it, as are the thousands, like 
me, about to descend on the Big Island. I have become one 
of that breed of astronomical 
fanatics: an eclipse chaser. 
Solar eclipses are not rare, If 
you are willing to travel 
halfway around the world, you 
can catch one every year or 
so—provided the weather co- 
operates. If you stay put, on 
the other hand, your chances 
are slim; an eclipse happens 
over any given spot on Earth 
about once every 400 years. 
The eclipse of July 11, 1991, 
is special, not simply because 
it is among the longest this 
century (with totality lasting 
more than six minutes in some 
places), but because it is so ac- 
cessible: Not only Hawaii but 
also parts of Mexico and Cen- 
tral and South America lie in 
its path. But this eclipse 
promises to be more than just 
a well-attended sky show. For 
astronomers, it is the chance of 
a lifetime. By fantastic acci- 
dent, the 150-mile-wide lunar 
shadow will pass directly over 
the 13,800-foot summit of 
Hawaiis Mauna Kea volcano, 
site of the most powerful col- 
lection of astronomical instru- 
ments on the planet. No less 


To capture and analyze the awesome spectacle of a solar eclipse, astronomers 


As darkness descends, the totally eclipsed sun appears above Mav- 
na Kea’s telescopes (above). The moon's disc is surrounded by the 
sun's glowing outer atmosphere, the corona (opposite page). 


than five world-class telescopes and a handful of smaller 
instruments will be trained on the eclipsed sun in an at- 
tempt to answer some of the enduring mysteries sur- 
rounding our star. It is on Mauna Kea, among the tele- 
scopes, that I hope to witness what one astronomer has 
called the eclipse of the century. 

Kona, the capital of Hawaii's resort coast, has gone 
eclipse-mad. Shops are brimming with eclipse kitsch, from 
eclipse T-shirts (“I Was There: July 11, 1991, Total 
Eclipse”) to eclipse coffee mugs to eclipse golf balls (half 
black and half white). 

A local hair stylist offers such creations as the “solar 
Паге,” the “moon shadow," 
and the “total eclipse." It's im- 
possible to turn on the radio 
without hearing some men- 
tion of the upcoming celestial 
happening. And this is just a 
taste of what is forecast for 
next week. Word has it that 
every hotel room on the is- 
land is taken (some booked 
two years in advance), and all 
7,000 rental cars are spoken 
for. And still the invasion con- 
tinues: By the morning of the 
eclipse, planes laden with 

: ecliptophiles (some of whom 
to will stray no farther than the 
- airport) will be landing every 
five minutes. The total visitor 
count may hit 60,000, or 
about half the population of 
the Big Island. I picture the 
chaos that will reign on the 
Kona coast a week from now, 
and I count my blessings. 


! IBI Г! ul 
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u Up from the beaches of 


Kona, it is a 2' »-hour drive 
onto the broad saddle be- 
tween Mauna Kea and Mau- 
na Loa, among grasslands 


often need to trek to inaccessible places. This time, the eclipse came to them. 
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and grazing cattle, to an ас- 
cess road that heads 
straight up Mauna Kea’s 
flank and disappears into 
the clouds. By the time I 
emerge into sunlight once 
more, I have reached the 
Hale Pohaku mid-level sta- 
tion at 9,200 feet; I can go 
no farther without a four- 
wheel-drive vehicle. It is 
here that astronomers rest 
between observation ses- 
sions on the summit, but 
the ones who are preparing 
for tomorrow's eclipse aren't 
getting much rest—they're 
busy planning and tending 
to their instruments. 

One is Barry LaBonte, a 
blond, boyish-looking as- 
tronomer from the Universi- 
ty of Hawaii. LaBonte hopes 


ANDREW CHAIKIN 


Radio telescopes in "submillimeter valley," named for their operating 
wavelengths, performed observations of the solar atmosphere. 


add an important piece to 
the puzzle of the corona's 
heat: precise measure- 
ments of density and tem- 
perature within the thin, 
reddish atmospheric layer 
called the chromosphere, 
which lies between the 
sun's surface layer (the 
photosphere) and the coro- 
na. The chromosphere is 
where the mysterious 
heating process begins. 
Normally, radio telescopes 
such as these would re- 
solve features on the sun 
that are no smaller than 
Earth—poor performance 
compared with their opti- 
cal counterparts. But the 
eclipse offers a way around 
that limitation: Astron- 
omers will use the moon's 


to solve one of the knottiest 
mysteries in astronomy: 
Why 1s the corona, the sun's 
outer atmosphere, so hot? 
The solar surface glows at a 
temperature of 10,000?F, 
heated by the fires of nucle- 
ar fusion at the sun's core. 
But just above the surface, 
in the rarefied, electrically 
charged gases that make up 
the corona, the temperature 
soars to an average of two 
million degrees. As John 
Jefferies of the National So- 
lar Observatory says: 
^We've known for 50 years 
that the corona is a million 
degrees, but we still don't 
know what heats it." 

To explain this mysteri- 
ous heating, solar as- 
tronomers have developed 
two theories: In the first, tiny solar flares, called mi- 
croflares, explode within the corona like strings of fire- 
crackers: in the second theory, tiny loops of gas flowing 
along magnetic-field lines rub against each other, causing 
a more gentle but continuous release of magnetic energy 
that LaBonte calls “wave heating.” Until now, the deciding 
evidence has been beyond reach, because only small tele- 
scopes have been available to study the corona. LaBonte 
and his colleagues will use the University of Hawaii's 88- 
inch telescope and a battery of electronic cameras called 
CCDs (charge-coupled devices) in an attempt to take the 
most detailed pictures of the corona ever obtained. If the 
corona contains very fine structures—something no one is 
sure of—those images may show features as small as 75 
miles in diameter, more than eight times smaller than the 
best existing views show. And the light-gathering power of 
the 88-inch scope will allow La Bonte’s team to take very 
short exposures, freezing the motions of the coronal gases. 
Once assembled into a movie, they could solve the mys- 
tery. If microflares are at work, LaBonte should see the 
corona twinkling. But if the corona glows steadily, wave 
heating is the likely answer. 

Two giant radio dishes, the Caltech Submillimeter Tele- 
scope and the James Clerk Maxwell Telescope, will try to 


Ash from the 
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edge as it passes in front of 
the sun as a kind of scan- 
ner, letting them resolve 
features as small as a few 
hundred miles. 

Another solar mystery 
awaits probing by NASA's 
Infrared Telescope Facility 
(ТЕТЕ), where astronomer 
Drake Deming of the God- 
dard Space Flight Center 
and his team will obtain 
the most detailed infrared 
spectra of the solar atmo- 
sphere yet. Their quest for 
this eclipse centers on a 
magnesium-rich layer that 
holds a great deal of prom- 
ise as a probe of the sun's 
magnetic field. As- 
tronomers are unsure ex- 
actly where this particular 
layer is located, and Dem- 
ing’s team will try to resolve this uncertainty. 

For three teams of astronomers, the target for tomorrow 
is not the sun, but the space around it. They will search 
the dark skies near the eclipsed sun for interplanetary 
dust, believed to populate not only the corona but the sur- 
rounding region. In particular, they will try to confirm the 
existence of a doughnut-shaped dust ring thought to exist 
some 1.5 million miles from the sun’s surface. These tiny 
grains may have been shed by comets, in which case they 
may represent the leftover raw materials that formed the 
solar system, or they may originate in the “grist mill” of 
colliding asteroids. For clues, the astronomers will try to 
photograph the zones where dust is vaporized by the sun's 
intense heat. Knowing how hot the dust is when it vapor- 
izes—determined simply by measuring how far away it is 
from the sun—will tell astronomers something about its 
composition. 

Everyone is well aware that tomorrow’s eclipse is a 
risky proposition. Anything from a computer failure to a 
single cloud in front of the sun could make all efforts for 
naught. LaBonte sums it up: “You can’t make a career out 
of eclipses.” But this one was too good to pass up. The com- 
bination of Mauna Kea’s lofty locale, giant telescopes, and 
sophisticated electronic sensors make tomorrow's opportu- 
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Plumes of hot gas, called prominences, stretch above the solar chromosphere, which glows red with the 


light of hydrogen atoms. This view was taken from Mauna Kea. 


nity unique. Even the time of day helps; totality will begin 
at 7:28 a.m., late enough so that the telescopes won't have 
to peer through the densest layers of air, but well before 
the heat of the day stirs up atmospheric turbulence. 
LaBonte says, “If I had to write down all the criteria for a 
perfect eclipse, basically this would be it.” 

But as some of the astronomers assemble for a morning 
press conference at the Hale Pohaku station, I learn that 
their anticipation is tempered by anxiety. Mauna Kea Ob- 
servatory director Don Hall, an Australian with a jovial 
manner and a ready wit, explains why: Ash blasted into 
the stratosphere from Mount Pinatubo, the volcano in the 
Philippines whose violent outbursts made headlines in 
June, has drifted around the globe, arriving in Hawaii on- 
ly in the past week. This airborne veil has produced some 
spectacular sunrises and sunsets in the last several days; 
now it threatens to ruin some of the experiments, includ- 
ing Hall’s own search for the interplanetary dust ring. 
"It's been dormant for 700 years,” Hall says of Pinatubo. 
“Why couldn't it have waited another week?” There is 
hope, however; the veil of volcanic ash seems to be clear- 
ing somewhat, and last night Hall and some of his col- 
leagues drank to “the parting of the dust.” Now they can 
only hope that when tomorrow dawns, their toast 


will not have been wishful thinking. 

In the afternoon, I board a van 
and embark on a guided tour of the 
summit. It is another half-hour 
drive, up a winding road from Hale 
Pohaku, climbing nearly a mile in 
elevation, to Mauna Kea’s sun- 
drenched crest—a rust-colored, cob- 
ble-strewn expanse of broad ridges, 
valleys, and cinder cones. To the 
ancient Hawaiians this was sacred 
ground, the dwelling place of the 
snow-goddess Poliahu, sister to 
mighty Pele, ruler of the fiery vol- 
canoes. But the giant telescope 
domes dotting this lofty wilderness 
attest that to astronomers, Mauna 
Kea is a place of dreams: Some 40 
percent of the atmosphere is below 
us, leaving a clear, steady window 
on the heavens, nearly devoid of 
the turbulence that mars the view 
from lower down. But there is a 
price to pay for this splendid perch: 
At this altitude, hypoxia (oxygen 
starvation) can be a problem. Time 
to rest and acclimate at Hale Po- 
haku helps, but even then as- 
tronomers often write themselves 
lists of instructions to take to the 
summit, not trusting their muddled 
faculties in the thin air at nearly 
14,000 feet. 

Inside the domes, many of the as- 
tronomers are hard at work. At the 
IRTF, Deming is sweating out a cri- 
sis with his team’s specially built 
electronic infrared spectrograph. In 
order to increase its sensitivity to 
infrared light, the instrument is en- 
cased in a container called a Dewar 
flask, chilled by liquid helium to 
within a few degrees of absolute ze- 
ro. The instrument-laden container 
is unusually large, and designer 
Don Jennings has named it Ce- 
leste, after the elephant queen in the Babar children’s sto- 
ries. Celeste must be pampered—she had her own seat on 
the flight to Hawaii. Now Deming reveals that her debut 
is threatened. Over the weekend, a problem with her tiny 
electronic detector forced Jennings to take Celeste apart 
and substitute a backup chip. Not until yesterday did 
Deming's team discover that the new chip was mounted 
improperly—a mistake probably attributable to the ef- 
fects of hypoxia. Once more the team has had to warm up 
Celeste, make repairs, and re-chill her. The process takes 
36 hours; Deming isn’t sure whether she'll be ready in 
time for the eclipse. If not, his team will have to rely on a 
less sophisticated backup instrument that may not be up 
to the task. 

Even without instrument troubles, the other as- 
tronomers are busy preparing. Giovanni Fazio of the Har- 
vard-Smithsonian Center for Astrophysics in Cambridge, 
Mass., has spent the day practicing for the eclipse with 
his team, “It’s amazing how fast four minutes go by,” 
Fazio says of the brief interval of totality. They too will at- 
tempt to photograph an interplanetary dust ring, and 
they must wrestle with a question that plagues all pho- 
tographers: What exposure to use? Normally that would 
be fairly simple to calculate, but Mount Pinatubo's dusty 
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GOING, GOING, GONE 


The moon appears to devour the sun in this multiple exposure 
from Mauna Kea, starting 18 minutes before totality and 
continuing into totality itself. 


TIARA OBSERVATORY 


veil has thrown in a wild card. Team member Eric 
Tollestrup says, “Wed desperately like to know what the 
sky will look like!” In the end, they decide to do what any 
shutterbug would: They will expose for a range of condi- 
tions, from the dark of night to full daylight. Somewhere 
in between, they hope, hes the right setting. Fazio makes 
the understatement of the day: “We'll be busy.” 

As evening falls, several astronomers have gone off to 
get some rest, most unsuccessfully. “We typically would lie 
there for a few hours and get about two hours of sleep,” 
LaBonte would later recall. Meanwhile, in the small build- 
ing set aside for the media at Hale Pohaku, it looks like a 
sleepless night for a score of print journalists. Some file 
evening dispatches; others lay out sleeping bags in the 
brightly lit enclosure. A Japanese camera team—one of 
six that will be scattered across the summit—seems to be 
forgoing sleep altogether. The team will try to capture 
the event on high-definition television, and well after 
dark it is still reviewing charts and checking calculations 
in an effort worthy of the astronomers themselves. 


TEL 

A light rain falls in the predawn darkness at Hale Po- 
haku. Once more our van climbs the winding road to the 
summit, leaving the rain behind, arriving just as a rosy 
glow lights the east. Conditions are mercifully calm: little 
wind, temperature 28°F. But the dawn's early light re- 
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The brilliant diamond-ring effect, here photographed from San Jose 
del Cabo, Baja California, Mexico, occurs for seconds just before to- 
tality. It is produced when the rays from the last, disappearing port 
of the sun shine through a gap in the moon's cratered edge. 


veals something ominous: high clouds, silhouetted against 
the sky. Standing at the University of Hawaii's 24-inch 
telescope, Robert MacQueen, an amiable scientist from 
Rhodes College in Memphis, Tenn., identifies the baneful 
intruders as altostratus. Clouds would surely scuttle his 
search for interplanetary dust, but he ventures that they 
might burn off as the sun rises. Does that mean Mac- 
Queen's not worried? “I’m incredibly worried," he says. 
"I'm just not showing it! If it's [cloudy] like this, we're 
blown out of the water." 

Judging by the view from the summit, things look even 
worse for the throngs far below. To the east, Hawaii's 
windward coast is submerged in a thick blanket of clouds, 
while to the west, the Kona side barely peeks through a 
few patches of clear air. Up here, at least, hope endures. 
MacQueen reports that scattered light from the atmo- 
sphere, which threatens to drown out any trace of the 
faint dust ring, has lessened 20 percent in the last five 
minutes. “If itll go down by about another factor of five,” 
laughs MacQueen, “we'll get it!” But that, he knows, 
would be a small miracle. 

A small crowd wanders the summit, including journal- 
ists, VIPs, and personnel from the University of Hawaii’s 
Institute for Astronomy, which directs the Observatory. 
But the astronomers, for the most part, are out of view, 
sequestered with their instruments. For Deming and his 
IRTF team, this is a time of feverish preparation. Not un- 
til midnight was Celeste finally ready, and now they must 
squeeze the test readings that were supposed to be taken 
yesterday into the hour that remains until totality. Ex- 


hausted by their lack of sleep and the effects of the high 
altitude, they work under the steady gaze of PBS docu- 
mentary cameras whose presence only heightens the 
sense of pressure. 


According to the predictions, the eclipse is about to be- 
gin. Everyone dons protective eyewear, such as the Mylar 
spectacles called sun peeps that have been on sale every- 
where from science museums to local convenience stores. 
Partially hidden, the sun is even more hazardous to the 
eye than usual, simply because it is easier to look at. The 
pupils in the eyes dilate, letting in more of the harmful ul- 
traviolet radiation, and a long glimpse at even the barest 
sliver of solar surface would threaten permanent damage 
or even blindness. Only during totality, with the sun's face 
completely obscured from view, may we gaze upon it 
unprotected. 

"Is that it?" asks a voice. Indeed it 1s, but just barely: a 
tiny nick out of the upper right corner of the sun. For the 
next 57 minutes, as the moon moves downward in its or- 
bit, the sun will dwindle until it disappears. 

Almost as soon as the eclipse begins, an acrid mist rises 
from the cloud-wrapped slopes and envelops the summit. 
"Its Mauna Kea at its best," says MacQueen wryly. The 
fog thickens until the sun all but disappears, and even 
MacQueen cannot hide his frustration: “Т don't believe 
this." Before too long, however, the invader retreats, and 
another glance through welder's glass brings home the re- 
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ality of what is happening: The moon has already taken a 
healthy bite out of the sun. Even to those who have seen it 
before, it evokes a strange cognitive dissonance; the sun 
isn't supposed to look this way. 


Halfway through its disappearing act, the sun is a fat 
crescent, horns pointing skyward, cradling an invisible 
moon. It's too early for us to notice any darkness, but in 
the Pacific waters far below, divers studying the reefs just 
offshore discover that fish have already sensed the change 
and are searching for places to sleep. 

Up here, the view is spoiled yet again as fog returns. In- 
side the dome for the 88-inch telescope, rising humidity al- 
most threatens the exposed mirror, but the mist subsides 
just in time. It is following a cycle, rising to the summit as 
the sun warms it, then cooling and disappearing. If this cy- 
cle continues, the fog will return just at the onset of totali- 
ty. Poliahu is doing her best to keep everyone in suspense. 
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i T 


Totality is just 15 minutes away, and excitement builds. 
Only now do we begin to sense the vanishing daylight. 
Across the mountain, at their telescopes, the astronomers 
prepare for the moment of truth. LaBonte would later de- 
scribe his mood: “It’s sort of, ‘We're ready.’ And if the 
clouds kill us, they kill us. There’s not a lot we can do.” 

But while a thin cloud cover would not spoil LaBonte's 
corona images, it would ruin MacQueen's interplanetary 
dust search, and he can no longer be optimistic. Asked 
how the sky looks to his instrument, he says, "Not good, 
not good. Cirrus [clouds] moving in." 


So is the shadow of the moon. Already, the relatively dif- 
fuse outer portion, the penumbra, shades the clouds on 
the far western horizon. Some three and a half minutes 
from now, the umbra—the shadow's 150-mile-wide core 
where the eclipse is total—will touch down on open water 
1,200 miles to the southwest, at the moment of sunrise. 
Just four and a half minutes after that it will reach 
Hawaii, hurtling toward us at nearly 10 times the speed of 
sound. From our vantage point we hope to see it sweeping 
across the clouds, a huge, dark shape eclipse veterans 
have likened to an enormous advancing thunderstorm. 

In the east, the sun beams forth a soft, golden light that 
belies its danger to the unshielded eye. The welder’s glass 
reveals the narrow crescent that hides within this glow, 
imitating the appearance of a young moon at dusk. 


E | | 
ls E 


A slight chill invades the thin air; this cooling effect 
seems to be saving us from another onslaught of fog. And 
it is getting noticeably darker. At the 88-inch telescope, 
LaBonte’s team makes final preparations. There can be no 
mistakes now, and each person has been assigned one 
task at the moment totality begins. Outside, an engineer 
is stationed on the catwalk surrounding the giant dome, 
looking at the sun through filtered binoculars. At the mo- 
ment it disappears he will call to the astronomers inside, 
setting off a carefully scripted chain of events. Astronomer 
William Livingston will begin reading off the checklist, 
telling the telescope operator to rotate the dome, which up 
to now has shielded the 88-inch telescope and its delicate 
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development money gets spent thus defines the character sacrificing some of the ultra-low hood that was part of the 
of the cars. old Legend sedan's persona. 

The arguments over engineering fundamentals are far Why bother? Some benefit is claimed in weight distribu- 
from settled, even within parent companies, as illustrated tion since the transmission slides farther aft, but this also 
by the abrupt shift by Honda engineers from two decades of takes up some interior room. The main reason seems to be 
exclusively transverse, front-drive designs to a fore-and-aft that the fore-and-aft engine presents fewer problems in iso- 

engine for the Acura Legend. The longitudinal power- lating noise and vibration from the chassis. In particular, 
train layout in the new Legend is achieved by dou- torque pulsations transmitted through the front-drive half- 
bling the output shaft on the transmission back in- shafts are handled more easily with the engine mounts far- 
to the oil pan, where it drives a differential unit ther apart than on a transverse engine. Additional poten- 
that looks like one used in a rear-drive car. There- tial benefit comes from the crash-worthiness of the 
sulting right-angle drive soaks up some power, longitudinal engine-mount rails that form part of the front 
and the new 3.2-liter V6 must saddle the differ- crush structure—an advantage long claimed by Audi, a 
' ential. The overall height of the setup means longtime backer of fore-and-aft front-drive engines. 
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The extreme roll angle of the Volvo 940 (bottom) contrasts with the rela- 
tively flat posture of the Acura Legend, Buick Park Avenve, and Mitsubishi 
Diamante (above). 
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Chassis and suspension changes in 
the new Legend are more subtle. The 
front subframe is aluminum rather 
than steel; spring rates are slightly 
softer, and there are minor improve- 
ments in suspension travel. The result 
is a trade-off between smoothness and 
handling potential. Despite a strong 
showing on the handling tests at the 
track, the Acura has a tendency to lift a 
front wheel in hard cornering, generat- 
ing wheel slip—surprising, considering 
the Acura has the longest wheelbase in 
the group. This may be an indication 
that the effort to move weight rearward 
may have gone too far. Two other draw- 
backs: Despite the long wheelbase, the 
Acura is an also-ran in interior room, 
and it weighs several hundred pounds 
more than the rear-drive Volvo. 

The Legend’s weight presents no 
problem to its powerful new V6, howev- 
er. Enlarged to 3.2 liters from 2.7 liters, 
the Acura V6 is equipped with a direct- 
ignition system that incorporates a coil 
at each spark plug. The complex valve 
train on the old Legend—which used 
short pushrods over the top of the cylin- 
der to actuate four valves per cylinder 
with a single camshaft—has been sim- 
plified, with rocker arms operating the 
valves directly. The engine now sup- 
plies 200 horsepower at 5,500 revolu- 
tions per minute, a 26 percent increase, 
with 210 pound-feet of torque at 4,500 
rpm, enough muscle to out-accelerate 
the other cars in this test group. 
Cr Acura, the Volvo 940 Turbo 

is essentially a carryover chassis 
with a new body. Volvo’s new 960 will be introduced early 
next year with both a new six-cylinder engine and a multi- 
link rear axle. The 940 Turbo represents an interim step, 
with a live axle and four-cylinder, 162-hp turbocharged en- 
gine originally developed for the 740. The new body has im- 
proved the 940's interior space and aerodynamics. 

The result is a comfortable, upright design that seems 
more spacious than the interior volume numbers indi- 
cate—a Volvo trademark. It’s also interesting to note that, 
despite its bulky appearance and rear-drive layout, the 
Volvo is the lightest car in the test group. This gives it a 
substantial edge in overall efficiency—second-best in accel- 
eration, quickest to stop, fastest through the handling seg- 
ments, and significantly better in fuel economy. 

Our early-model test car lacked two features Volvo is 
planning to introduce at the beginning of the 1992 model 
year. One is a “little kid” (as opposed to a true infant) seat 
that gives small children a separate, secured platform in 
the back seat; the other is additional structure to enhance 
side-impact protection. 

I was uncomfortable with the Volvo's rolling action under 
hard cornering. The considerably taller body leaned heavi- 
ly through our lane-change maneuver, which sometimes 
resulted in two wheels leaving the ground. Handling other- 
wise was precise and predictable, however. The tur- 
bocharger-equipped four-cylinder engine was smooth and 
powerful, although it gives pause to note that Volvo has es- 
calated in price to become one of the most expensive sedans 
available with a four-cylinder. 


ACCELERATION 


VOLVO 940 TURBO 


ACURA LEGEND LS 


ompared with the carefully re-engi- 


DOUBLE-LANE CHANGE 
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BUICK PARK AVENUE ULTRA ET 


MITSUBISHI DIAMANTE LS | M 


MITSUBISHI DIAMANTE 15 LST) 


SUPERCHARGING: v8 POWER FROM A vó 


Belt-driven supercharging is an alternative 
to the more popular exhaust-gas-driven tur- 
bochargers. Both boost systems raise the 
pressure and density of air in the combus- 
tion chamber, but turbocharging achieves 
the feat with “free” power from the exhaust 
stream, while direct-drive supercharging 
takes some power directly from the 
crankshaft. 

Buick is the first GM division to use a di- 
rect-drive supercharger to boost horsepow- 
| er of the 3800 V6 engine from 170 to 205 
hp, and bring torque up to 260 lb.-ft. from 
220 lb.-ft. at substantially lower rpm— 2,800 
for the supercharged version compared with 
3,200 for the standard engine. The same 
power plant will be used in the Pontiac 
Bonneville and Oldsmobile 98 Touring 
Sedan in the 1992 model year. 

The main advantage to supercharging is 
instant response, stemming from the fact 
| that the supercharger accelerates as quickly 
as the engine crankshaft, rather than being 
delayed until sufficient exhaust pressure 
builds to power up a turbocharger. It's also 
possible to gear a supercharger to operate 
at substantially lower engine speed: 
Significant boost is claimed at as little as 
1,000 rpm. 

The latter makes a supercharged engine a 
passable substitute for a larger-displace- 
ment engine. Interestingly, while so-called 
| turbo lag is eliminated, it's possible to build 
| in enough low-end boost that driveline 
shock becomes a problem—and some sys- 
tem of tapering the boost buildup must be 
designed into the engine-control computer. 
The latter underscores Buick's goal of im- 
proving off-the-line feel, rather than flat-out 

acceleration. Regardless, we found the su- 
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percharger cuts significant time from the 
Park Avenue's 0-60 times, to 7.9 seconds. 
That's enough to alter the character of the 
car from a highway cruiser to a more ag- 
gressive posture. 

Despite the use of crankshaft power to 
provide boost, the unit is not dragging con- 
tinuously. Air recirculates through a bypass 
control valve until the valve closes, bringing 
on boost instantaneously. A cast-aluminum 
manifold allows the blower to nestle be- 
tween cylinder banks, and the installation is 


Buick's neat betvesenrthe-beuks supercharger instalation i is qum by a flimsy дса cover. 


actually slightly lower than the standard V6. 

Engine modifications are minimal. 
Connecting rods and pistons are strength- 
ened. Pistons are cast with a high-silicon 
aluminum alloy, and a special coating is 
used to improve high-temperature strength. 

Behind the wheel, the supercharger is vir- 
tually transparent, adding considerable 
throttle response, little noise, and zero 
lag—a passable imitation of a V8, with a 
highway fuel economy penalty of about 2 
mpg.—D.M. 


In dramatic contrast to the nostalgic flavor of the Volvo, 
Mitsubishi's new Diamante struggles to make a high-tech, 
thoroughly modern statement. At one point or another, 
electronics intervene in handling, acceleration, braking, 
cornering, and shifting, adding up to what is one of the 
"smartest" approaches to vehicle dynamics available in a 
two-wheel-drive car. 

Some of this wizardry is becoming familiar on similar 
cars, particularly the electronic engine management and 
two-phase electronic shift control on the automatic trans- 
mission. Others are more esoteric, including a relatively 
rapid-acting shock-control system that coordinates with 
auxiliary air springs to alter ride motion and height under 
hard cornering, acceleration, and braking. 

A traction control system also includes "trace control" to 
reduce engine output when a wheel begins to spin or under 
hard cornering. The power-steering boost likewise is speed- 
dependent, deleting power at high speeds, and the brakes 
are equipped with antilock. With the exception of the an- 
tilock brakes, none of this worked as well as it might, how- 
ever. The power steering is nonlinear and heavy, and the 
dynamics of the suspension control induce changes at too 
slow a rate to have much effect in abrupt maneuvers. Most 
disconcerting of all is the trace control cornering setup, 
which reduces power in a corner just when it 18 called for to 
stabilize the car. 

Overall, the Diamante illustrates how difficult it can be 
to finesse electronic controls to the point where they feel 
better and provide the same kind of tactile feedback that 


comes with a well-developed mechanical system. 
Mitsubishi has stretched the boundaries of what can be 
controlled via a computer-sensor-feedback loop, but it also 
raises some questions about whether some of it is worth 
the effort. Regardless, once you get used to the electro-feed- 
back, the Diamante performs credibly in most high-speed 
maneuvers, with the body/chassis exuding a tight, rigid 
feel. It's by far the heaviest model in the group, however, 
and that hurts acceleration and fuel economy. 


that imports are small and agile, while domestic cars, 

particularly from the likes of Buick, are fat and stodgy. 
In fact, the Buick Park Avenue Ultra is nearly 200 pounds 
lighter than the smaller Diamante, and it has the largest 
interior volume of any car in the group. That should trans- 
late into a comfortable six-seater, but actually makes for an 
expansive four-seater, since the seats are mightily uncom- 
fortable in the middle position. 

The Buick's overall sensation is of a highway cruiser, 
with the emphasis on a smooth ride that borders on floaty. 
That makes it something of a shock to discover that the 
Ultra ties with the Volvo as quickest on the skid-pad and is 
a close second in high-speed handling. All this is not with- 
out some disturbances, however—the Buick's floor pan be- 
gins to flex under such exercise, and an engine mounting 
that ties the front body structure to the subframe induces 
some trace of torque steer. Still, the Park Avenue exudes 
handling crispness unexpected of a domestic luxury effort. 
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LES directly contradicts the common preconception 


The 3800 V6 also outperforms its paper specifications. 
The engine is smooth, with lots of torque down low, and 
idles at a point where it is easy to forget that it is running 
at all. GM argues that it is unnecessary to have four valves 
per cylinder in this kind of application, and the counterbal- 
anced 3800 reinforces the point. In its standard form, the 
V6 produces 170 hp at a meager 4,800 rpm. That's enough 
to bring the 0-60 mph acceleration time under ten seconds, 
but it takes the supercharged version to bring acceleration 
up to the performance of the Acura and Volvo. 

Although the Park Avenue lacks the fundamental chas- 
sis stiffness inherent in the other cars in this group, atten- 
tion to suspension tuning and Buick's deflected-disc shock 
absorbers, which provide a mechanical multi-rate function, 
add up to the smoothest on-highway ride. That is in charac- 
ter with the car, which emphasizes highway cruising 
rather than all-out sportiness. Add in the additional room 
and the straightforward, front-drive chassis, and the Buick 
becomes the car of choice for the long haul. 

A close second in highway cruising, the new Acura 
Legend LS emphasizes sportiness, but ends up by losing 
some of the handling finesse that characterizes the previ- 
ous version. In subtle ways, it struggles harder to do only a 
bit more, although the overall detail and metalworking 1s 
the best of the group. The Mitsubishi Diamante LS is a 
work in progress, exuding modernity, and taking technical 
chances—something that is appealing to the avant-garde 
but needs some sorting out. By far the dullest of the lot, the 
Volvo 940 Turbo gives the satisfaction of outperforming the 
other models in terms of fuel economy while keeping the 
whole family comfortable to boot. 

These are all different goals, of course, and the first ques- 
tion should be, which goal is worth pursuing? The conser- 
vative approaches taken by Buick and Volvo seem to satisfy 
their promise with the least compromise. Ш5 


ANSWERING THE QUESTION 


What, exactly, is a luxury family sedan supposed to do, anyway? 
Put you in touch with the American road, or isolate you from it? 
Pull you around by its front tires, or propel you, your family, and 
your chattel forward by the after-set? Leave you to cope with the 
world by your own wits, or, by electronic means, try to keep you 
out of trouble, even though you may like to flirt with the edge on 
occasion? The answer to the question can be all of the above. 

The European view of the question, the rear-drive Volvo 940 
Turbo sedan, for instance, offers traditional safety and solidity with 
a thoroughly developed and sorted-out four-cylinder engine and 
brakes that wouldn't be out of place on a locomotive. The 940 is 
big, open, and airy, but it's lightweight and light on its feet, with the 
best skid-pad, lane-change, and slalom numbers in this quartet. 

The American rendition, represented by the Buick Park Avenue 
Ultra, offers lovely lines, lots of interior space, and an extremely 
quiet and smooth front-drive power train that lets it eat up highway 
miles by the hundred. Yet the front-drive Park took second honors 
in all of the handling tests, just a hair behind the Volvo. 

The Mitsubishi Diamante LS was handicapped by the number of 
electronic and electromechanical systems, which drove the weight 
up to almost 3,800 pounds and the performance down to mid- 
group. Though it's a pretty car, it's been overproduced, especially 
with such nonsensical items as trace control, which starts shutting 
the engine down when the car feels too many g's. 

Acuras new Legend LS, about 350 pounds lighter than the 
Mitsubishi and fitted with the accoutrements a modern front-drive 
family sedan should have, won the acceleration derby, but not 
much else. The new design, with its lengthwise V6 front-drive lay- 
out, seems less refined and quiet than the former transverse-en- 
gine Legend, and the transaxle's operation isn't even close to the 
smoothness of the Buick's. My personal pick of this litter would be 
the Buick; if | lived below the snow belt, though, it would have to 
be the Volvo, drive shaft and all.—Jim McCraw 
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POPULAR SCIENCE COMPARISON TEST 
Acura Legend LS 


Buick Park Avenue Ultra - 
| Mitsubishi Diamante LS 


Volvo 940 Turbo 


ACCELERATION 
and HANDLING 


4-speed automatic 
| 437 


Control orms, coil 
springs, anti-roll bar 


Multi-link, coil 


ат tron ге)... 
EPA MILEAGE 
City 


REPAIR: 
PARTS /LABOR* 


“Labor costs reflect manufacturer's flat-rate time allowance multiplied by typical dealership hour. 


THAT EATS LIKE A MEAL. 
Only Chunky Chicken Corn Chowder is made with chunks of tender chicken, sweet kernels 
of corn and big pieces of potato uniquely blended in an immensely creamy, rich broth. 


©1991 Campbell Soup Company 
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low do you improve on - 
the car that became a symbol 


for quality in America? 


You make it better. 


The New LeSabre 


Buick LeSabre has earned an enviable 
reputation for quality. Of course, that didn't 
stop the people at Buick from striving to 
make LeSabre even better. 


Safer 


The new LeSabre offers the safety of 
optional anti-lock brakes (ABS), as well as a 
standard driver-side air bag. 

Roomier 

The 6-passenger LeSabre now gives you 
even more front headroom and rear 
legroom. And the spacious trunk 
is easily accessible, thanks to the 


ingenious new low liftover design. 
Quieter 

LeSabre's aerodynamic shape is designed 
to please both your eyes and ears. Wind noise 
is reduced to a whisper, while special 
acoustical insulation all but banishes road 
noise from the interior. 

More Powerful 

The LeSabre's 3800 V6 engine now offers 
even more horsepower. Yet it gets an EPA 
estimate of 18 mpg city/28 highway. 

To learn more about the qualities that 
make the new Buick LeSabre even better, 
please call 1-800-531-1115. 

Or better yet, see your Buick 
dealer for a test drive today. 


The New Symbol For Quality 


In America. 


Buckle up, America! 


©1991 GM Corp. All rights reserved. ® 
LeSabre is a registered trademark of GM Corp. GM 
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You сап afford а NordicTrack. 
Why settle for anything less? 


There's good reason why the 
NordicTrack cross-country ski 
exerciser is known as “The World's 
Best Aerobic 
Exerciser"'. 


For over 15 years 
NordicTrack has been the 
leader at bringing cross-country 
skiing into the home. While 

lesser cross-country ski exercisers 
provide an awkward, “shuffling” 
motion, the NordicTrack” cross-country ski 

exerciser uses a patented flywheel and one- 
way clutch mechanism that no other ski machine 

can match. It's simply the best at simulating the 

natural cross-country skiing stride. And with 
NordicTrack models priced as low as $299, there's no 
reason to own anything but the best! 


It's the affordable way to 
meet your fitness goals. 


NordicTrack works all the major muscle groups, 
burning more calories and providing a better 
cardiovascular workout than exercise bikes, 
treadmills and stairclimbers. It's gentle on your 

knees, joints and back. And it's easy to use. 


Half a million owners already know that 

exercise just doesn't get any better 
than NordicTrack. At these prices 
you can own a NordicTrack: 


NordicTrack 202 model shown. 


Order today. 
And get a $69.00 "NordicTrack 505 ......... only $499! 
— NordicTrack 303 ......... only $399! 


Order today, and you'll get more 
than "The World's Best Aerobic 
Exerciser"" — you'll get a free 
$69.00 electronics package! The 
BC 887 Electronic Speedometer/ 
Chronometer helps you اوو‎ 
track your m 
distance, time 
and speed. It 
adds value to 
every workout .. | 
| and it's yours for free if 
you order a 202, 303 or 505 
before October 31, 1991. 


NordicTrack 202 ......... only $299! 


ordicirack 


A CML Company 


Call today for a 30-day in-home trial! 


1-800-328-5888 к. 


| NordicTrack, Dept. #280L1, 141 Jonathan Blvd. N., Chaska, MN 55318 
©1991 NordicTrack, Inc., A CML Company All Rights Reserved 
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FREE 


Eversafe Child Locator and Smoke Detector 


Whenever the Smoke Detector sounds, it triggers the red light in the Child Locator to 
start flashing. Attached to your child's window, it alerts firemen where to look first. 
A $24.95 value, it's yours free when you buy any ONE FOR ALL universal remote* 
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EIGHTY EIGHT ROYALE LS 


THERE IS NOTHING MORE BEAUTIFUL THAN 
THE POWER OF INTELLIGENT ENGINEERING. 


THE ALL-NEW EIGHTY EIGHT ROYALE. 
Introducing a brand-new 1992 Oldsmobile” Redesigned and re-engineered from 
the inside out. $ Its intelligent. It's powerful. And fuel-efficient? It's a 3800 V6 
engine fused with one of the smoothest-shifting electronic transmissions on the 
road. Its nimble and precise. Its front-wheel drive and four-wheel independent sus- 
pension. #lt'srefined. Its a family car. More overall headroom and trunk room. 
Its comfort for six. And the safety of anti-lock brakes" and a driver-side air bag. 
П It's the Oldsmobile Edge?" The most comprehensive owner satisfaction program 
in the industry. Its a hundred thousand ideas engineered together in the new Eighty 


Eight” Royale’ Visit your Olds dealer or call -BOO-242-OLDS, M-F 8 am-/pm.EST. 


*1992 Oldsmobile Eighty Eight Royale EPA estimated MPG18 city /28 hwy. **Optional on base model. 


AOlKdsmobile 


THE POWER OF INTELLIGENT ENGINEERING. 
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Edipse [Continued from page 105] 

line with the telescope. LaBonte will 
then start one of the three CCD cam- 
eras, while astronomer Jack Zirker 
triggers two more, all via commands 
typed into their computers. Finally, 
LaBonte will adjust the huge tele- 
Scope's aim, zeroing in on a prear- 
ranged spot where he hopes the coro- 
na will be at its maximum brightness 
and density. If all goes well, the cam- 
eras will take their historic pictures. 
But LaBonte would confess later, “I 
think you could have bet any of us 
even money about five minutes in ad- 
vance that it wouldn't work." 


As we face west, we search for some 
sign of the advancing umbra, but so 
far there 1s none. The cirrus-laced sky 
has turned a steely blue-gray, and the 
clouds below us are rose-tinged. 

Suddenly it begins to grow darker 
by the second. It is exactly as ama- 
teur astronomer John Bortle has de- 
scribed it: like someone turning down 
a dimmer switch on the world. 

On the horizon, clouds darken. Still 
we do not see the shadow, nor will we: 
It is simply a deepening dusk, a pres- 
ence that comes upon us like a time- 
lapse movie. With dramatic speed the 
light of day drains from the world, 
and in its place a strange atmosphere, 
with golden red and violet, bathes the 
landscape. 


SE RO 

I do not turn to see the tiny sliver of 
the sun that hangs in the twilight; I 
continue to look west, still hoping 
somehow to catch sight of the lunar 
darkness as it rushes in. Suddenly I 
hear an excited voice say, "Look, 
fast—there's the diamond ring!” 

What I see when I turn around is 
more startling, more electrifying than 
the most spectacular Fourth of July 
fireworks: a circle of blackness sus- 
pended where the sun was, adorned 
by a point of light as brilliant as a 
welder's arc. For several wondrous 
seconds, sunlight streams through a 
break in the moon's craggy profile, 
and when it is gone, we behold a sight 
so alien that for a moment I do not re- 
alize what I am seeing: the glowing 
halo of the corona. Streamers of 
pearly-white light frame the black- 
ened sun, some stretching out more 
than twice its diameter. Through 
binoculars they look like watercolor 
brushes made of white light overlap- 
ping one another, streaked with sub- 
tle wisps. Their stylized shapes seem 
like the designs of an artist from a 
parallel universe. No one has expect- 
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ed such elaborate structures; the sun 
is near its time of maximum activity, 
when the corona is usually symmetri- 
cal and relatively featureless. 

In the center of it all, the moon is a 
circle of unyielding blackness. From 
its top stretches a brilliant column of 
glowing gas, an enormous solar promi- 
nence 100,000 miles long. It shines 
with a decidedly unnatural magenta 
light, like a neon highway flare. A 
smaller prominence adorns the moon's 
bottom edge. In all, the eclipsed sun 1s 
a sight beyond imagination. Words are 
no preparation, photographs will 
serve only as dim reminders. 

Even now, immersed in the umbra, 
we stand in a half-light somewhat 
brighter than dusk. The cover of cir- 
rus, combined with Pinatubo's veil, 
scatter enough sunlight from the 
shadow's margins to ward off lunar 
darkness. On the eastern horizon, the 
umbras gently curved edge is plainly 
visible; below it, a band of pale yellow 
shows like a false dawn. Around us, 
there is a strange stillness. The quiet 
only adds to the surreal quality of 
these brief minutes in the umbra; 
somehow a sight this awesome should 
have a sound to go with it. But the 
eclipse needs none: It is a vision of 
undeniable, unearthly power. Looking 
back on it later, I will understand 
why total eclipses brought terror to 
ancient peoples. 

Inside the telescope domes, where 
this primordial spectacle is yielding to 
the scrutiny of giant telescopes, the 
astronomers pause in their work to 
see the eclipse for themselves. Some, 
like LaBonte's team, simply stand up 
and peer through the open dome slit 
for half a minute, then return to their 
tasks. Others, including Drake Dem- 
ing and his colleagues, are lured out- 
side, leaving their instruments to run 
automatically. And at the James 
Clerk Maxwell Telescope, the as- 
tronomers have agreed to view the 
eclipse in shifts. John Jefferies leads 
some of his younger colleagues out- 
side first; they are allotted a single 
minute of viewing. Later, he confess- 
es, ^I was so nervous that І was going 
to get carried away with the sight of 
it—and a minute goes so quickly— 
that I spent most of my minute look- 
ing at my watch instead of the 
eclipse." When his shift is over, he al- 
most has to drag his charges back in- 
side. Just as he is about to follow 
them, Jefferies takes a last glimpse 
and catches sight of the brilliant 
prominence at the top of the sun, just 
where his instruments are trained, 
gathering unprecedented data. 

Meanwhile, back at the 88-inch 
telescope, fears of malfunctions van- 


ish as the real bonanza of this eclipse 
is finally under way. LaBonte de- 
scribes the scene: "We're watching 
these pictures come off the CCD cam- 
eras coming up on the computer 
screen. And at some point I just 
shouted, ‘Hey, we're getting great pic- 
tures, guys!’ Jack and I are sitting 
here watching, yelling, ‘Look at this! 
Look at this" The guys in the control 
room can't see any of this." 

And most of the astronomers are 
getting what they came for. Celeste 
performs beautifully, and Deming's 
team will come away with the data 
necessary to pin down the altitude of 
their magnesium layer: somewhat 
less than 620 miles, placing it within 
the outer fringes of the photosphere. 
The radio astronomers too claim suc- 
cess, and find hints that the sun's 
lower atmosphere is much more com- 
plex than expected. Even the dust- 
hunters come away happy. MacQueen 
will say later that things weren't as 
bad as he first thought; though the 
dust ring remains elusive, he hopes to 
glean valuable new information on 
dust in the corona. Months from now, 
the astronomers will still be working 
to squeeze the most out of their hard- 
won data, exercising the cleverness 
and persistence that astronomers 
must often bring to their probing of 
the heavens. The eclipse of the centu- 
ry has lived up to its billing. 


All too soon our four minutes and 12 
seconds in the moon's shadow come to 
an end. Once more the diamond ring 
blossoms into view, and then it is time 
to look away once more. As the sun 
reemerges, a pale daylight returns 
with surprising speed to our dark- 
adapted eyes, and below it, a bizarre 
shape: the shadow—a vast, U-shaped 
smudge of blue-gray like a giant burn 
mark on the sky. The umbra is speed- 
ing away from us at 6,000 miles an 
hour, heading for Baja California. It 
will go on to darken Mexico City, 
where 20 million people will see the 
eclipsed sun through a veil of smog, 
then Central America, finally gracing 
Brazilian skies at sunset. 

For more than two minutes, the 
dwindling umbra remains in view, 
shrinking from the top down as if 
someone were lowering a shade of 
light over it. The cosmic window is 
closing. For the next hour, as we trade 
impressions of what we have seen, 
the sun is slowly uncovered, return- 
ing to its full brightness. When we 
clamber into our vans and head down 
the mountain; the morning of July 11 
is once again like any other. 85 
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34'"—that's how tall Rheem's" 

made. All of which means it will fit into the tiniest of spaces, leaving room for air cleaners and humidifiers. 

But what you can't see is just as important. 

Comfort, for one. For such a small furnace, the new Criterion packs a lot of heating power: capacities from 50,000 to 
150,000 Btu. And it delivers this heat to your whole home quietly and efficiently. 


Economy, for another. The new Criterion is fueled by clean natural gas, one of the most economical ways to heat your 
home. The most dependable, too. 


Reliability, for a third. This furnace has a unique patented heat exchanger design. We're 
so sure of its performance, we back every model with a 20 year limited heat exchanger 
warranty. Find out more by calling 1-800-548-RHEEM. 


© 1991 AMERICAN GAS ASSOCIATION Clean natural gas. America's best energy value. 


Multimedia [Continued from page 96] 


tion and training. This format is the 
12-inch videodisc, which stores video 
in an analog format with superb pic- 
ture quality. 
Philips introduced the videodisc as 
a vehicle for movie distribution in 
1978. It was overwhelmed in the con- 
sumer market by the less expen- 
sive—and recordable—VCR, but it 
found and kept a place for itself in in- 
dustrial and educational applications. 
More than 1,100 education-oriented 
videodiscs are now available. 
Industrial videodisc players use spe- 
cial microcomputers that aid interac- 
tion with the 54,000 numbered image 
frames on each side of a disc. This in- 
teraction can be relatively simple call 
outs of videodisc images or more elabo- 
rate multimedia programs that require 
additional equipment, such as a PC. 
American Airlines recently began 
using both videodiscs and CD-ROMs 
to train flight and ground crews. 
“Multimedia allows you to experience 
things—it’s the best way of assimilat- 
ing very complex situations,” says 
Max Hopper, senior vice president of 
information systems at American. 
ABC News Interactive produces in- 
teractive videodiscs assembled from 
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its news archives. For example, the 
discs bring recorded footage to what 
might otherwise be a dull speech in a 
textbook. “The effect is that the viewer 
becomes the producer of his or her 
own viewing experience,” says ABC 
vice president William Lord, who 
heads the interactive unit. “I’ve seen 
students reading the text of [Dr. 
Martin Luther King Jr.'s] ‘I Have a 
Dream' speech on the computer 
screen. Then, as they click on the com- 
puter mouse, the text comes alive on 
the TV." Students pay much better at- 
tention as they learn, Lord adds. 


Multimedia in 3-D 


Meanwhile, researchers are work- 
ing on multimedia machines that 
some day will put these systems to 
shame. In the furthest present-day 
reaches of multimedia technology—an 
area called virtual reality—3-D 
images and sensations are delivered 
through goggles and gloves, creating 
the illusion of being inside and moving 
through a scene, instead of just watch- 
ing it in two dimensions. 

Multimedia expert Nicolas Negro- 
ponte, director of the Media Lab at the 
Massachusetts Institute of Tech- 
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nology, believes that simplified add-on 
computers for TVs, such as CD-I and 
CDTV, dampen the prospects for mul- 
timedia in the home. He confidently 
predicts that computers with added 
video sophistication, not TVs with 
computer peripherals such as CD-I, 
will become the defacto TVs of the 
future. 

Instead of closed rigidly defined 
standards such as CD-I that are de- 
signed to hide computers from users, 
Negroponte favors an open architec- 
ture for multimedia that encourages 
media independence: Multimedia pub- 
lishing, for example, could be provided 
through personalized direct electronic 
mail. This will begin, Negroponte be- 
lieves, when telephone companies are 
allowed to enter the information ser- 
vices business [“Fiber Optics Head for 
Home,” March '91]. 

Negroponte also writes that multi- 
media computing must be able to 
transform information from one medi- 
um to another, such as text into 
speech and vice versa. He urges fresh 
imagination and developments where 
the TV set and computer are integrat- 
ed so that "talking to them will be like 
talking to another person." 


5M 


ү 
ъ 
` 
\ 
\ 
\ 
h 


Fit an entertainment 
system in the palm of | 
your hand. 


With the universal remote from 
Gemini, you don't have to keep track 
of all those different remote controls. 
One handles it all. Now at an easy 
to handle Krnart price. 


Gemini MAC 20 Remote Control. 
One remote operates any combina- 
tion of three infrared remotes. 

Sale price 


Gemini vc2000 Videocaster. (Not shown.) 
Sale price 


Gemini vc1000 Receiver. (Not shown.) 


Sale price 


Оп sale November 24-December 7 1991, 
at all U.S.A. Kmart stores. 


The quality you need, 
the price you want. 
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U.S. Dental Research says, "You have а 75% chance of developing gum disease." 


CUT BACK BLEEDING AND 


GUM DISEASE IN 30 DAYS! | 
Dr.Woog’PerioSystem’ 


The 4-In- 1 Home Professional 
Periodontal System replaces: 


Geneva, Switzerland - Revolutionary Swiss methodology 
supported by 160 university clinical tests, worldwide. His 
technology prevents and reduces bleeding and gum disease in 
less than 30 days. Plus eliminates most plaque. 
Already Over 100,000 PerioSystems Sold 

Dr. P.G. Woog, Ph.D., Toulouse University. Inventor of the first 
electric toothbrush (1956), owned by E.R. Squibb & Sons as 
BROXODENT ' since 1968. His work has been the subject of 
over 160 scientific papers. 

A Brush Mechanically More Powerful than Interplak" 
The hydraulically-powered brush removes plaque while it 
gently and effortlessly massages gums, strengthening them, 
helping to cut back gum disease and bleeding. 


Thanks to the Weather Wizard Il, now you 
can have a fully sophisticated weather 
monitoring system right in your own home. 
Weather Wizard II has all it takes to watch the 
weather like the pros. All for only $195. 


FEATURES INCLUDE: s Hiehs & Lows 
einside & Outside Temps —  e[nstant Metric 


*Wind Speed & Direction Conversions 
* Wind Chill —" Rainfall Option 
* Time & Date * Optional PC 


* Alarms & Interface 


үш Wizanp I 


THE PROFESSIONAL 
HOME WEATHER STATION 


Only $195. Add $50 for self-emptying rain collector. 
Order todav:1-800-678-3669 • PS612H 
M-F 7 a.m. to 5:30 p.m, Расте Time • FAX 1-510-670-0589 
М/С and VISA * Add $5 for shipping. CA residents add sales tax. 
One-year warranty * 30-day money-back guarantee 


DAVIS INSTRUMENTS 3465 Diasto Ave., Hawaro, CA 94545 


~ Dr LH, Manhole Journal of Periodontology 


Not a Monojet like WaterPik’ 

17.000 micro-droplets of water and air per second safely 
ease away loosened plaque and debris, act as an hydraulic 
toothpick and accelerate circulation in gums. 

Faster and Easier than Hand Flossing 
4 custom periodontal attachments and micro-fractionated 
action reach. clean and massage...even around 
orthodontics, brass or chrome bridges, and partial 
dentures! Mouthwash released precisely by a dispenser. 

PLUS...30 DAY RISK FREE TRIAL! 
Prove to yourself how easy and effective the Моос is to use, 
lake advantage of our M) day risk free trial offer. 


Dr.Woog’PerioSystem’ 
CCN, Inc.. | Research Park, Dept. B238 
Chester, CT 06412-1353, or call Toll-Free 


1-800-677-5556 
(In Canada 1-800-999-4744) 


You will receive your FREE Dental Care Information within 7 days 


“The Woog System helps reduce or prevent eum disease,” 


Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
ock and key business has multiplied a thousandfold as 
miilions seek more protection against zooming crime. 
Yet there's only one Locksmith 17, "e 
e! Train F at Home — Collect PRO 
ight Away. You're in business ready to earn up to’ 
00 an hour a few days after you begin Foley- 
Belsaw's shortcut ШИИ Ok ake t advantage y today 5 
unprecedented nities in ing for year- 
round EXTRA IN DE soa tre oe hal timi ШЗ 
trad lav business of your own. Hundreds we've 
ned have done it. So can YOU! All tools plus profes- 
Machine given you with course. These plus 
aa materials and equipment, plus simple, illus- 
trated lessons, plus expert supervision, plus business. 
buildin building guidance will enable you to E MONEY 
! Ideal for retirement — good jobs. too. 


SEND FOR EXCITING FACTS — NO OBLIGATION! 
PRO KEY MACHINE YOURS TO KEEP Р FREE 


522 ‚За INSTITUTE 
KANSAS CI 


ap ie BELSAW INSTITUTE 
ÜUITABLE AD., ы БЕН. 12077 
KANSAS CITY. MD. 64120 


PLEASE RUSH FREE BOOK “Keys Te Your Future" 


А. 
1 


<e —. — — ee — ت ج‎ e — 


KANSAS CTY, NO. Бад DEPT. 12077 


|| Put a Phone 
| Anywhere with 


208-230V. 


| Manual reset. Built for 


limi a diim d m — — iA—— —— — €—— eee -—AXÀ -— c чт X тылы X i Шш шалы ЫН 


| Items 17331 


and More from 


| Your Vehicle 
Converts 12V DC to 115V 
AC power. Use power 
tools and appliances 
anywhere you drive! 


5"x26"x 17". 
Ona year warranty. 


sale * 1 19% 


ч Northern 


Where the Fron and Han йү rer “hop 


p TOLL FREE 


1-800-533-5545 


Fax 612-894-0083 


Sale Prices Good Thru 12/31/91 Key #99610 


Quality Products at Discount Prices! 


4000 Watt Generator i ELI 
8-HP Tecumseh engine has cast Cim 
iron sleeve. Two 120-Volt and two 


240-Volt outlets 


5939999 _ 


ltem# 16425 


Booster Fan 

Moves air at 215 CFM to rooms 
that are hard to heat or cool. 
Easy to install. 6" duct or larger. 
Takes less power than a 
30-Watt bulb. 120 Volts AC. 


Sale 


item# 18001 


Solar-Powered 
Battery Maintainer 
Keeps your 6 and 12-V. 
batteries at full charge. 

36 solar cells. 11-1/2"L x 
9-3/8"W x 3/4" H. 

Items 33431 


Sale 559% 


— 


Embao vector 


Phonejak™ 

Plugs into any electrical 
outlet to create a new 
phone extension. 


sale * 1 19° 
5 HP Industrial 


Portable Electric 


Heater 
Thermostat-controlled, 


Motor for Air comfort. Surface stays 
Compressor | warm, never hot. Safer 
Single phase, turns CCW | near children, Almond 
at 3600 RPM 


finish. 4' L. 1500 Watts, 
115 Volts. 5120 BTU. 
UL listed. 

Кети 17355 


— $ 99 
Service factor: 1. 15 Sale 41 


Northern by Century. 
ltem# 16155 


sale * 149% 


Т Barrel Stove Kit 
Runs TV, Cast iron kit converts any 
Appliances, 55 or 30 gallon drum (not 


included) into a wood- 
burning heater. Includes 
door, legs, collar. 


26% 


140 continuous Watts. 


temë 45567 


Send for your FREE 136-Page 


DISCOUNT CATALOG! 


Name 
Address 
City State —&. 


Key #99610 SEND TO: NORTHERN, 
Р.О. Box 1219, Bumsville, MN 55337-0219 


Zip 
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NOW! Get in on the PROFITS in 


Work part time, full time — 
right at home — we help 
you every step of the way. | ; 
No doubt about it... as a small engine. 
pro, d ou can cash in on the huge de- 2 A 
mand for qualified men in one of Amer- O 
ica's fastest growing industries. You'll &.. ^ 

be able to command top hourly rates of from ~“ 
$25.00 to $30.00 per hour — and that's just 
for labor. 

Plenty of business waiting for qualified men. 
£5,000,000 Small Engines Are Іп Use Today! 

That's the official count from the Engine Service Assn., and | 
one-million new engines are being built each month. With 

Foley-Belsaw training, you can soon have the skill and 

knowledge to make top money servicing these engines. 


Г 
CELESTRON — world renowned for fine 
optics. Quality binoculars and spotting scopes 


for all your recreational needs. All come with 
Celestron's limited lifetime warranty. 


CELESTROMmM 
Celestron Intemational 
2835 Columbia St. e Torrance, CA 90503 
800/421-1526 213/328-9560 
FAX: 213/212-5835 


| Ferd Tools "um 4 Equipment PLUS 4 hp Engine. . 
All YOURS TO KEEP Extra Cost 


NO EXPERIENCE NECESSARY! 
You don't need to be a 'born mechanic' or have any prior 


experience. Lessons are fully illustrated... so clear you 
can't P wrong, and with our famous ‘learn-by-doing’ 
method you get practical 'hands- -оп' experience. 


Foley-Belsaw Institute, Е Equitable Aa 
Dept. 52057, K.C., MO 64 


B Mos prie send me the FREE died that gives full de- 
pwn business in Small Engine “е 
- | lunges T there is s No Obligation and that No Salesman will 


| ADDRES 


-—€ — чт  — мм  ——— S Щн —R— -— eee 


Build Your Own 
Business by | 
Capitalizing on the T—L 
Exploding Growth of | 
Steel Framing in ! 
Residential Construction 
Join the Industry Leader- Tri-Steel Structures 
It's Easy to Start with: 

*Flexible Dealer Programs 

* No Franchise Fees 

* Financing Available 

* Extensive Hands-On Training 

* Technical & Sales Support 

* Exclusive Territories Available 

*Much, Much More... 


Experts Agree, the Potential for Steel Framing 
in Today's Residential Construction Market is 
UNLIMITED, and Expanding Rapidly. 


Pe. iu 
Call Today to Order 519.95 Video O K 
ora FREE Information Packet: < 


Tri-Steel Homes feature: 
*Fast, Simple Construction 
*High Strength & Durability 

*9" Thick R-30 Insulation 
ax, *Fire & Termite Resistance 
*100 Models or Custom 
Designs 
* Flexible Clearspan 
Interiors 
* Much, Much 
More 


1 Дези 


© d opm Гаа Avan eS 


or call (81 7) 497-7070 Fax: (817) 497-7497 
or Visit Us at: 5400 S. Stemmons Freeway, Denton, Texas 76205 
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| EMFs [Continued from page 90] 


EMF exposure are uncommon. 
However, female breast cancer has 
reached epidemic proportions: One in 
ten American women will develop 
breast cancer; one in four who contract 
the cancer will die. At present, of wom- 
en who develop breast cancer, 55 per- 
cent have no known risk factors. But 
breast cancer mortality rates are five 
times lower in Asia and Africa than in 
industrialized North America and 
northern Europe—regions where 
EMFs аге omnipresent. 
Epidemiologist Richard G. Stevens 
at Battelle believes that electric power 


| may be part of the reason for the dis- 


parity. Three occupational studies 


| have found higher rates of male breast 


cancer in electrical workers. In 1982, 
another Wertheimer-Leeper study as- 
sociated female breast cancer with 
proximity to overhead transmission 
lines. 

Stevens is intrigued by the fact that 
besides EMFs, another by-product. of 
electricity—light entering the human 
eye at night—also may suppress mela- 
tonin production by the pineal gland. 
He points to one study that has found 
that blind women are half as likely to 
develop breast cancer as sighted wom- 
en. Stevens and his colleagues have 
applied to the National Cancer Insti- 
tute for a grant to do a large investiga- 
tion of possible links between female 
breast cancer and EMFs. As part of 
the study, he wants to put light meters 
in subjects’ bedrooms and measure ex- 
posure to both light and ЕМЕз on a 24- 
hour basis. 


Microwaves and ТРА 


On another front, radiation biolo- 
gists Elizabeth K. Baker-Kubiczek and 
George Harrison of the University of 
Maryland have conducted complicated 
experiments to explore a possible link 
between microwaves and cancer. "We 
have used TPA [12-0-tetradecanoyl- 


| phorbol-13-acetate], a chemical cancer 


promoter that's well-known in radia- 
tion biology and cancer research," ex- 
plains Harrison. "We've found that ex- 
posing cells to microwaves alone or to 
TPA alone didn't change anything. But 
when we exposed cells to microwaves 
and then added ТРА, we found that 
cells were transformed in proportion to 
the level of microwave exposure they 
had received." Harrison asserts that 
the microwave experiments come clos- 
er to approximating how cancer actu- 
ally works than do a lot of other tests 
with EMFs. 

Communication among EMF re- 
searchers has grown steadily over the 
last ten years. In 1981, the Bioelectro- 
magnetics Society (BEMS), which is 
devoted to EMF research, published 


the first 1ssue of its journal. Microwave 
News—which also covers EMF re- 
search—began publication the same 
year. Today, most EMF researchers see 
one another at two large meetings ev- 
ery year, one sponsored by BEMS. 


Funding on the upswing 


Up until two years ago, funding for | 


EMF research—largely from EPRI and 
federal agencies like the Department of 
Energy and the Office of Naval Re- 
search—was minimal, sporadic, and al- 
most completely uncoordinated. “It was 


vegetable soup,” according to one recip- | 


ient, “with almost no two labs doing the 
same thing.” 

Currently, about $25 million is spent 
on EMF research worldwide. In the 
United States, EPRI has out-spent the 
federal government, earmarking about 
$6 million for research in 1989, and 
$9 million for 1991. In 1990, the 
Department of Energy spent $3.5 mil- 
lion and plans to spend $5 million in 
1992—the same total spent by the fed- 
eral government for 1991. Because 
funding and projects are not yet coordi- 
nated, large gaps in research remain to 
be filled 

EMF researchers are anxious for 
more federal dollars, which can under- 
write more work over a longer time. 
NIH has begun funding investigations 
of unanswered questions in EMF re- 
search. Next year the National 
Toxicology Program, an umbrella agen- 
cy that has done 400 similar studies of 
chemicals, will start a major study of 
reproductive, developmental, and car- 
cinogenic effects on animals who have 
been exposed to EMFs for up to two 
years. 

While ongoing laboratory work fo- 
cuses on ways EMI's might cause can- 
cer, more than 20 major epidemiologi- 
cal studies in a dozen nations are now 
in progress. Most of these studies are 
funded by power utilities. Many, both 
residential and occupational, involve 
direct measurements of EMF exposure, 
not surrogates such as occupational du- 
ties, or proximity to power lines. 

Scientists still argue exactly how 
other potential hazards in our modern- 
day environment act as carcinogens 
—for example, as they debated years 
ago concerning asbestos. Eventually, 
however, overwhelming epidemiologi- 
cal evidence of carcinogenity will make 
such a debate no longer necessary, as 
was the case with asbestos. Dr. Louis 
Slesin, editor and publisher of 
Microwave News, does not think this 


Build It Yourself! | 


SOMEDAY ALL HANDGUNS 
WILL BE THIS GOOD. 


- While other companies were improv- 
` ing upon the technology of the past, 
GLOCK was busy perfecting the technol- 
ogy needed for the 21st Century. 
Polymer technolog 
- You can see it in the complete line of 
` GLOCK semi-automatic pistols. Hailed by 
police and sportsmen alike, these remark- 
able handguns fire even the most advanced ammunition with 
untailing accuracy. 

Find out for yourself what makes the GLOCK so good. And why 
it's been setting new standards for simplicity, reliability, cost 
effectiveness and safety. 

Contact your nearest dealer for a free GLOCK brochure. Or 
write or call GLOCK, INC. today. 


ATTENTION: 
All responsible firearms owners practice basic firearms safety. 
| зке read and understand the users manual that is su 


Bevor. N f | Ton 
your firearm. Never use any firearm unless you complete 
features. 


м ыча its operation and safely 


Р.О. Вох 369 € Smyrna, Georgia 30081 e (404) 432-1202 
Telex: 543353 Glock Atl UD € Fax: (404) 433-8719 


* STANDARD 3/16" TO 11/16" 

* METRIC SMM ТО. 17MM 

«HEX OR S P" 
* SLOTTED HEAD ‘SCREWS ы 
*i4"HEXINSERTBITS „ЁЁ ОШ 


and fits your pocket 


Fi fs ( em all HME GUARA 
гга LIFETIME GUARANTEE 


|S SURGICAL GRADE 
~ STAI паш 


+ HEAT TREATE 
AND TEM PERED 


pocketwrench™ 1-800-467-6378 
$12.95 PERSONALIZED BURKE EQUIPMENT CORPORATION 
ADD $500 PO BOM 2892064, KANSAS GITY MO 64118 


UDES 
SHIPPING) 
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* GRIPS INSTANTLY 
. 5С ВЕ М D RI EF В; PRY BAR 


стус 
FUN & REWARDING 


will be the case with EMF, though, cit- 
ing the continuing argument among re- 
searchers. “Given the hue and cry,” he 
says, “we need much more science to le- 
gitimize the health effects of EMFs.” ES! 


Call Today! 


CZ 1-800-800-0608 


| 93 NP Ave. PE ND 58102 Ext. 4202 
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A selection of products and services for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


` INTERNATIONAL, INC. О 


Sport 286-12MHz 
Computer with 40MB - 
Hard Drive and 14” МСА 
Color Monitor 


This full-fledged, AT-compatible 
system with VGA color monitor | 
handles even the most demanding 
DOS-based software with the drive 
you need, at an astoundingly low 
price! 
+ 2B6 microprocessor running at 

12MHz, zero wait state. 
* ІВМ compatible. 
• 40MB hard drive, 28 ms 

access time. 
* 1MB RAM expandable to 4MB. 
* One 5.25" 1.2MB floppy disk drive. 
* Five 16-bit expansion slots (3 available). 
* One 5.25" half height drive bay available. 
* 2 serial ports, 1 parallel port. 
* 101-key enhanced tactile keyboard. 
* 80287 math co-processor socket. 
* Clock/calendar. 
* 800x600 VGA card. 


PASSPORT RADAR 


* Includes MS-DOS 5.0. 

* Factory New! 

14" VGA Color Monitor features: 

* Resolution: 640x480. 

* Dot pitch: .41mm. * Tilt swivel base. 


Mfr. Sugg. Retail: $2499.00 


Item No. B-3566-194587 S/H $49.00 


RAND | 
MCNALLY | 


5 Language 


Travel Translator | 


* Pocket-sized digital travel 
translator. 

a Translates French, 
Spanish, German, Italian 
and English. 

* Translates from any one 
language to any other. 

* Translates common 
phrases. 

• Converts currency. 

* 100 yr. calendar displays 
year, month, date and 
day of the week, until 
the year 2088. 

• 12 hr. to 24 hr. display. 

* Full feature 10- cad 
calculator. J 

e Two line LCD 
window. 


* Super — less than 1" ” high! 

* Double conversion super-heterodyne circuitry. 

• 3-way audio/visual alarm system. * Sensitivity: -112 
dBm/cm2 X band, -105 dBm/cm2 K band. 

• Microwave bandwidth: 110 MHz X band, 210 MHz К band. 

e Selectivity greater than 80 dB. * Weight: 6.5 oz. 

e Dim.: .75°H x 3.75"W x 4.50'D. * Includes visor bracket 


and power cord. • Factory serviced. 
* Not available in Mir. Sugg. Retail if new: $1 95.00 
District of im ‚| 
Columbia, 
Virginia or 
Connecticut. 


CUSTOMER SERVICE: 1-800-788-7001 


* 79 key keyboard. * Factory New! 


Mfr. Sugg. Retail: $150.00 


днк | $ 3 9 99 99 


Item No. B- 3566- 1931 17 S/H $5.50 


Shoppers’ Showcase 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, POPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


THE "GREAT DEAL" CATALOG" 


1-800-729-9000 


ORDER TODAY! 


Fits easily 

PC-6220 286-12MHz |222". 
Notebook Computer ; 

e Lightweight: only 4.4 Ibs. 

* 286 microprocessor running at 12MHz. 

* 20MB hard disk. І 

* 1МВ RAM (expandable to 3MB). 

• 80287 math co-processor socket. 

* Backlit triple supertwist LCD, VGA display. 

* Resolution: 640x480. 

* Fast recharging internal Ni-Cad battery. 

• 1 serial port, 1 parallel port. 

* includes MS-DOS 4.01, LAP-LINK built-in 

software in R.O.M. 
• Folded dim.: 11"W x 8.5"L x 1.4"H. 


^. Mfr. d Retail: $3, 195. 00 
зше" $999 9? 
Item No. В-3566- 191892 5/Н $19.00 


External 3- 1/2" Disk Drive: 
Mfr. Sugg. Retail: $299.00 


ances $1999? 


Item No. B-3566-191894 S/H $10.00 


` Soft Carrying Case: 
Mfr. Sugg. Retail: $69.00 


ома $59 9? 


Item No. B-3566-191906 S/H $5.00 


FAMOUS MAKER 


Cordless Rechargeable Sweepstick 


Prepare yourself for the annual storm of colorful leaves 
with this Famous Maker Electric Sweepstick. It will 
conveniently blow your leaves or debris into a neat, easy- 
to-pick-up pile. Order today and beat the fall rush. 
* Computer engineered * Lightweight: 3.5 Ibs. 
turbo fan motor. * Built-in hanger. 
* Tapered nozzle directs * Factory New! 
airflow to reach into 
cracks and crevices 
brooms can't reach. 
* Air flow: 50 mph. 
* Recharges 
overnight. 


«Uses 4 LR44H batteries 
(included). 

• Dim.: 3-1/8" x 
4-15/16" x 13/16". 

* Model #: TT-500. 

* Factory New! 


Mtr. Sugg. Retail: $74.87 


І МАМЕ 
{ ADDRESS == 
DELIVERY TO CONTINENTAL 
| СІТҮ STATE ZIP. ——— —— loads STATES ONLY —— — in MN add 6.5% sales tax 
| | i 
PHONE тулш 293 | GRAND TOTAL 
_ Check/Money Order Visa 
MasterCard Discover —— CARD NO. EXP. DATE SIGNATUHE B-3566 | 


SEND TO: DAMARK INTERNATIONAL, INC., 7101 Winnetka Ave. N., P.O. Box 29900, Мріѕ., MN 55429-0900 Copyright 1991 DAMARK INTERNATIONAL, INC. All rights reserved. 
——ÁÁ—ÁÁ———— — шышы шшш шыш шын тыш тшшш шыш тыын тшн  —————————À 
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LEARN VCI 
LEANING/MAINTENANCE/REPAIR 


ARN UP TO $1000 A WEEK,WORKING 
ART TIME FROM YOUR OWN HOME! 


Clean Up 


THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 

IF you are able to work with common small hand 
Dols, 

IF you possess average mechanical ability, and have 

УСА on which to practice and learn . . . then we can 
each YOU VCR maintenance and repair! 

FACT: upto 90% of ALL VCR malfunctions are due to 
imple MECHANICAL or ELECTRO-MECHANICAL 
breakdowns! 

FACT: over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 
photos and illustrations) and AWARD-WINNING VIDEO 

RAINING TAPE reveals the SECRETS of VCR mainte- 
ance and repair— "real-world" information that is NOT 
available elsewhere! 

Also includes all the info you'll need regarding the 


BUSINESS-SIDE of running a successful service opera- 


ion! 
FREE INFORMATION 
CALL TOLL-FREE 1-800-537-0589 
Or write to: 
Viejo Publications 
5329 Fountain Ave., Dept. PS 
Los Angeles, CA 90029 


REAL... 
NOT A DREAM 


1929 Mercedes Replica 


FIBERFAB INTERNATIONAL, THE COMPANY THAT | 
LEADS IN PRODUCT ENGINEERING AND INNOVA- 
TIONS, OFFERS THESE EASY-TO-ASSEMBLE 
REPLICAS. CREATE YOUR OWN AUTOMOTIVE 
"LEGEND TODAY AND MAKE YOUR DREAM А 
REALITY. For more information and a Complimen- 
tary Color Brochure write Fiberfab International, 
6807 Wayzata Bivd., Minneapolis, MN. 55426 or 


= 1-800-328-5671 | 


In MN (612) 546-7336 


1 Your Image. 


Copy videos without the fuzz 


Video Stealth» 


For Super VHS users, we've developed 
Video Stealth. Video Stealth 

has all the state-of-the-art technology 
as the ClearImage as well as the ability 
to remove unwanted color from artificial 
ly colorized movies. 

Video Stealth also includes two L.E.D. 
indicator lights one to show when copy 
protection is present and one for power. 
Video Stealth comes complete with an 
A/C power supply. 

$99.95 + $5 S/H Items? VS1 


ClearImage™ 


Rented video tapes usually contain a 
jamming mechanism called Macrovi- 
sion. This results in a blurry or streak- 
ed picture when you try to duplicate it 
for your own use. ClearImage defeats 
the jamming, leaving you a crystal 
clear picture. ClearImage is digital, 
| State-of-the-art, 100% guaranteed and 
effective. It uses one 9 volt battery, 
which is included, and comes with a 
3 year warranty. 
$59.95 + $5 S/H Item# V-2010 


It is not illegal for anyone to duplicate video tapes for their own personal 
| viewing, but the motion picture industry and other powerful organizations are | 
pushing for legislation that would prohibit you from buying ClearImage 
| de-scrambling devices. And Cable company's are testing new scrambling 
| systems to prevent you from taping even Pay-Per-View, or Movies shown on 
Premium cable channels. According to sources within the cable industry in 
the near future subscribers will pay for the privilege of recording. 
н. 


The ClearImage and Video Stealth are available by ordering through this 
ad or through our free catalog. Don't be jammed by copy protection, order 
now and clean up your image! 

For a free catalog and more information on 
our entire line of video products, simply 


Free 11 toll-free 1-800 number. 
(Catalog 1-800- 624-1150 


FOR FAST SERVICE CALL TOLL FREE E | 
1-800-624-1150 & M.D. ELECTRONICS 


875 SO. 72nd St. Suite 2P 
CUSTOMER SERVICE 402-554-0417 Omaha, NE 6811 
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Dum. a 
Sawmill! 
Start a Profitable 
Business! | 


Save money cutting 
your own lumber, 
make money 
cutting for 


others. At | | 
1-800-553-0219 


32 Page Full Color Catal 


I:I Replica of the 57 T-Bird 


AFFORDABLE · EASY TO BUILD 
FUN & REWARDING 


Call Today! 
2 1-800-800-0608 


Ext. 2202 


$2. 00 
66-minute denonstralion МКО 510.00 
MasterCard or Visa accepted 
8180 West 10th Street * Dept. E60 
kane ت‎ шап. See Hi 599 


STOP WASTING HEATING DOLLARS | 
| With Chill Buster Window insulation Systema y 


[s 


93 NP Ava., Fargo, ND 58102 


family from drafts and chills. Available in white or brown. 
Chill Buster uses interlocking fastener strips that give 
windows a "finished" look. Simply snap film in place between 
interlocks and shrink with hair dryer to form tight seal. 
Complete hene Kits Let You Do The Job Fast! 


gem $26.95 | IF-300 $28.95 
IF-201 $43.95 | IF-301 $50.95 
IF-202 $59.95 | 1Е-302 $75.95 


IF-100 $22.95 
IF-101 $41.95 
LE -102 $55.95 


25 Ft. long & 75 Ft. Fastener 
50 Ft. long & 150 Ft. Fastener 
75 Ft. nd & 200 Sida Faste ner 


40 INCHES WIDE BY 50 INCHES WIDE BY 60 INCHES WIDE BY 


| 25 Ft. long-- 50 Ft. H.D. Fastener | 25 Ft. long--50 Ft. H.D. Fastener | 25 Ft. long 4-50 Ft. H.D. Fastener 
|| Stock HFK-425 Cost: $25.45 


Stock HFK-525 Cost: $27.20 Stock HFK-625 Cost: $28.45 
35 Ft. long +75 Ft. H.D. Fastener 


35 Ft. long + 75 Ft. H.D. Fastener 
Stock HFK-450 Cost: $37.45 | Stock HFK-550 Cost: $3990 


/ —— | 75 Ft. long + 100 Ft. H.D. Fastener | 75 Ft. ipt sid H. D. Fastener 75 Ft. long + 100 Ft. Н. D. Fastener 
Stock HFK-475 Cost: $48.40 


Double Porch 
a Sided Enclosure 
Fasteners | Acrylic 4 
Fasteners work with all Tape Enclosure Sys- 


tem H.D. PVC 
y 2 Self Stick Track 
^ d H.D. PVC Self Stick 
Track snaps in screening 
or о. film. Has many applications for 
home and business. Brown or White. 


I— e" -] heat shrink type films, 


Made specially for window insulatin 
come in 26" long easy cm 0 


: systems. Provides tight, durable bond 
cut strips. Self-adhesive back sticks to to plastic window film. Fast, Easy 
frames or trim. Available in white or Installation: 

brown, can be painted any color. — 

No special skills or tools needed. Ve" wide x 110 Ft. Long 


StockT-101 Cost: $4.95 
25Ft. StockFS-101 Cost: $ 6.95 34" wide x 110 Ft. Long 
50 Ft. StockFS-102 Cost: $12.95 StockT-102 Cost: $6.95 
Stock FS-103 Cost: $16.95 


1" wide x 110 Ft. Lon 
Stock FS-104 Cost: $22.95 Stock T-1000 Cost: $6.95 


AN k 


25 Ft.Stock DT-125 Cost: $11.95 


50 Ft.Stock DT-150 Cost: $22.95 
T5 Ft. Stock DT-175 Cost: $33.95 
100 Ft. Stock DT-100 Cost: $44.95 


75 Ft. 
100 Ft. 


Crystal Clear Heat Shrink Film | Tek? Self-Drilling 
Top quality plastic film is specially designed for < У аре заран В "E 
window inslating systems. It's 100% clear, tough, sida wood & alumin ONT SECUS: 


and durable with high tensile strength. Film S 
shrinks to form tight seal with household hair dryer All 
Order Enough To Insulate All Your Windows! " 


БТН | 40IN. WIDE BY | 5OIN. WIDE BY | 601N. WIDE BY 


40FL| PF-401 Cost $ 8.95| PF-501 Cost $10.95 | PF-601 Cost $13.95 | PF-801 Cost $16.95 
BOFt.| PF-402 Cost $16.95 | PF-502 Cost $19.95 | PF-602 Cost $21.95 | PF-802 Cost $28.95 
120 FL! PF-403 Cost $21.95! PF-503 Cost $27.95! PF-603 Cost $32.95! PF-803 Cost $35.95 


HEAVY DUTY EXTERIOR OR INTERIOR GAUGE 
LETH] 40m.-WIDEEY | SOIN. WIDEGY | GOIN. WDEBY | B4N. WDEBY | 


TEK-50 34" Long Hex Head Screws 
 BOPerPack Cost $3.50 

TEK-100 34" Long Hex Head Screws 
100 Per Pack Cost $6.95 


Send for Free Catalog 


VISA— MASTERCARD —AMEX 


| ! ORDER TOLL FREE 
40 Ft.| 16-120 Cost $11.95 | 16-130 Cost $14.95 | 16-140 Cost $16.95 | 16-150 Cost $23.95 | 
80 1 16-121 Cost $20.95 | 16-131 Cost $25.95 | 16-141 Cost $30.95 | 16-151 Cost $42.95 | 1-800-325-2826 
120 Ft. 16-122 Cost $30.95 16-132 Cost $37.95 | 16-142 Cost $45.95 | 16-152 Cost $63.95 | 7 Days a Week 
! х 8:30 ат to 6:30 pm EST 
All items subject to postage, handling charges. PA add tax. (a minimum charge dod $15.00) 
FAX 215-997-8661 


Energy Arsenal Po Box 2792, Ivyland, PA 18974 
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|a great idea 
| we have in 
| Image 

| Watches... 
| paste 

| your color| 
| logo here. 


M 
| OR EVEN м. 
| BETTER 


Jerrold a, Tri-Bi... $109.95..579 
Scientific Atlanta ......... 5109.......579 
Ploneer ii с.с. 
Panasonic TZPC145.... $99.95....$79 
Stargate Converter....... $95.........569 
Digital Video Stabilizer. $59,95....529 
Wireless Video Sender..$59.95....$49.95 


local officials or cable company 


To get a good 


idea of what 


d 
/ 


| 
\ 


Send us 
your color logo 


(Any size letterhead, photo, brochure, artwork 
which need not be returned) 
along with "5 $14.50 each* 


*k (Tax, shipping included.) 
(special below-cost introductory offer) 


апа we'll rush you a personalized 


working quartz watch sample 
as our convincer! 

Your company logo in full color on the dial of a deluxe, 
water-resistant wristwatch. 18K Goldplated case, water- 
resistant leather strap, battery powered quartz movement 
with a 1-уезг no-service-charge warranty (battery 
included). Men's and women's styles. Remarkably 
inexpensive even in small quantities. 

Limit: 2 samples per company @ $14.50 each 


IMAGE WATCHES,” INC. 


400 S. Atlantic Blvd., Suite 302 
Monterey Park, CA 91754 * (213) 726-8050 
Attn: Mr. Barclift 
9am - 5pm Mon. - Fri., Pacific Coast Time 


Logo Watch Leader for over 10 Years 


Unconditional Money Back Guarantee 


m'a R ira 


$109.......579 


30 Day Money Back Guarantee 
FREE 20 page Catalog 
Visa, M/C, COD or send money order to: 
U.S. Cable TV Inc. Dept. KPS121 
4100 N. Powerline Rd., Bldg. F-4 
Pompano Beach, FL 33073 


1-800-772-6244 ext. 53612 


For Our Record 


systems with decus viec from 
officials in accordance with all 
ble federal and state laws. FEDERAL AND VARIOUS 


appl 
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL 
AND CIVIL PENALTIES FOR UNAUTHORIZED USE. 


TIMES MIRROR 
MAGAZINES 


Is pleased to announce a Retail 
display Plan available to all 
retailers interested in earning 
a display allowance on 
POPULAR SCIENCE. To 
obtain further details and a 
copy of the formal agreement, 
please write to I.C.D., 250 
West 55th Street, New York, 
N.Y., 10019, Att: RDA 
Manager. Under the Retail 
Display Plan, in consideration 
of your acceptance and fulfill- 
ment of the terms of the formal 
contract, you will receive a 
display allowance on each 
copy sold by you. This plan 
will become effective with all 
issues delivered to you subse- 
quent to the date your written 
acceptance of the formal Retail 
Display Agreement is received 
and accepted by our company. 
This offer is valid in the Uni- 
ted States and Canada only. 


SINGERS! 


REMOVE VOCALS 
FROM RECORDS AND CDs! 


SING WITH THE WORLD'S BEST BANDS! 


An Unlimited supply of Backgrounds from standard 

stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Brochure and Demo Record. 
LT Sound, Dept. PS-4, 7980 LT Parkway 
Lithonia, GA 30058 (404) 482-4724 
Manufactured and Sold Exclusivel LT 2485 
24 HOUR PHONE DEMO LINE: (404148 


PROTECT YOUR VALUABLES! э | 


The TRACE MARK im- 
presses your identifica- 
tion code discreetly and 
permanently in most 
firm surfaces. Magnifi- 
cation reveals a clear 
impression for positiva 
ID. Recommended by 
police and insurance 
companies for: 
ecameras  *jewelry 
* electronics * firearms 
* etc. 


T m MICROSTAMP CORPORATION 
2770 E. Walnut St. Tel. (818) 783-9489 
Pasadena, СА 91107 Fax. (818) 793-9491 
B00-243-3543 


A Unique Gift itum 


| 3-lbs., 


Is your car 


COLD AS 
VOSTOK? 


On cold Winter days the Compact Heater 


interior of your car can be a 
BONE- CHILLING, SUB-ZERO 
ARCTIC FREEZER. 


| You know the feeling: You leave your 
| warm, cozy home or office... 
| through the cold... 


trudge 
open your car door and 
are greeted by a blast of freezing air as Cold 
As Vostok! (*Antarctica, -129-degrees F!) 
The solution: GET WARM - INSTANTLY - WITH | 
REVOLUTIONARY “AUTO HEAT”. | 
| wick 


Its quiet, yet powerful air circulating fan goes to work the second you 


| plug it in - no more waiting for car engines to warm up while you sit shivering! Let Auto Heat warm 
| hands, feet & body, or use as a defroster to clean windows FAST. Its long six-foot cord allows placement 


on front or back seats/floors; a visor/seat pocket mounting clip is also included. Operates with engine 
on or off; battery drain is minimal with engine off, is zero with engine on. Ideal as spot heat once your 
car heater kicks in; great for stopping arguments over who's cold and who's not. Saves on gas 
consumption - Auto Heat eliminates or cuts down cold morning warm-ups. Auto Heat weighs under 
is compact (5" x 6" x 2"). Stores easily in glovebox, under seat. Space age components; 
handsome, hi-impact case. Made in the USA and comes with а full Two-Year Warranty. Order Auto 
Heat for $39.95 (each add’! unit $36.50) + $4.00 shipping per address, from: 


MC/Visa & COD orders DutchGuard, Dept. TMD 
CALL TOLL FREE , P.O. Box 411687 
1-800-821-5157 [= Kansas City, MO 64141 


SAVE $$$, ENJOY FAMILY FUN 
with VACUUM HAIRCUTTER 


Never need a barber again. Does all styles, 
all lengths. Tapers, layers, feathers, collects 
clippings. Great haircuts easy. You get all 
you need for haircuts, use with any vacuum. 
Thousands in use from Egypt to Japan. 
MADE IN USA. 
Robocut, the original since 1985. 


As seen on TV, now improved: 

* Easy-to-set dial gives you any length, 
not 1/2 inch steps and no loose parts. 

* Any length from skin-tight to waist-long 

* Great for straight, curly, even afro-hair. 

ж Excellent for pets, 

* Lighter, only 11 oz versus 21 oz 


Aw seen on TV. now for less. 

Full money back guarantee. 

Mail today 96 $99 plus $5 s&h to: 
Robocut Co. POBox 9596, Ft Collins, Co 80525, U. S. A. 


call now 1-800-825-0139, VISA/MC/COD 


т, 1 
X Tw uus Еа. PORE 
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TECHNICAL 


BOOKS 


Discover hundreds of unusual, high-quality techni- 
cal books that you'll see in any book store! 
Both newly written & reprints of rare old books! Your 
satisfaction guaranteed! Here are just a few— 


| CHARCOAL FOUNDRY 
Build a furnace from a five gallon pail that can melt 


| aluminum, pot metal and brass using grocery-store 


charcoal. Cast machine parts, 
ingots, art objects, more! 
All the secrets you need! 
Book 163 $6.95 
ic Te 
а, JI 
«V 


a 
А. га 


Build a precision 7" metal-cutting lathe without the | 


need for precision tools! Cuts to 1/1000". It's true! | 


Prototype cost about $50! Definitely not a toy! De- 
tailed paperback! Best seller! Order a copy! 
Book 177 $8.95 


BLACESMITH SHOP & IRON FORGING 
| From 1906! Complete text on forging of iron with 
hammer and anvil. Make bolts, tools, even steam 
| engine repairs! Details on all tools and procedures. 
Great illustrations. Order a copy! 
Book 4074 $6.50 


ADVANCED MACHINE WORK 
Learn the secrets of a master machinist. This 800 
page "Bible" shows everything from jode im microme- 
ter to running lathes and milling machines. Make 
bolts, bronze bushings, twist drills, mandrels, worm 
gears, keyways, taps and much more! Loaded with 
illustrations. Dynamite hardcover book! 
Book 4236 


RUN THREE PHASE MOTORS ON SINGLE PHASE 


$25.95 


Three different proven methods in use since the turn | 


of the century. All details. Best-selling booklet. 
Booklet 81 $3.00 


STIRLING ENGINE PLANS 


TWO-CYLINDER 
| Build alcohol powered heat engine in your own shop 


from your own castings. Complete detailed how-to! 


CHEMICAL CROSS REFERENCE 
Translate old-fashioned chemical names to modern 
names. More than 2000 terms extracted from books 
back to the early 1800's. Rare reference material! 

| Book 20170 $4.95 


1895 STRELINGER TOOL CATALOG 
Visit ап 1895 tool store! “Buy” lathes, steam & gas 
engines, hand tools, milling machines, fire trucks, 
| oilers, clutches, punch presses, and much more! 
| Almost 600 pages of wall-to-wall Шиянацоцы! 
Book 20692 $19.95 = 


and manyothers... | fet 


| CATALOG! 

Write for your copy of Lindsay's 
| newest Technical Books cata- 
log and see what you've been 
missing! Send $1.00 (US & 
Canada) or $4.00 foreign air- 
mail. Write today! 


| my J П i = ES 
Lincdhyag Dublicationm М 
"> В. Li è L L 


Pu ETE T ates. B 


LINDSAY PUBLICATIONS 
| РО Box 538-ESL, Bradley IL 60915 


Send the books I've marked. А check, money 
1 order, or ү Mastercard /Visa card numbers 


are enclosed in payment. And send a catalog 


at no charge. 
ш Send just а copy of your latest Jam-packed 


catalog. A dollar is enclosed. 
} Name 
i Address 
шыш шыш M NH NN ON 
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| Book 1302 $9.95 


і 

I 

—————— 

City — — —— St — Zip —— — — =a 


ae ® 
Our Bank Can Help Even If You Had 
Previous Credit Problems! 


Call 24 hours any day for your FREE VISA* and/or MasterCard. application. 


1-800-368-8500 


Easier approval is possible because you open an 
interest bearing savings account with our bank. 
A minimum security deposit is required. 


Call TODAY for your FREE application! 


КГ 
KEY FEDERAL SAVINGS BANK 


Havre de Grace, Maryland 


FDIC INSURED 


A Conservative Therapy, 
Comprehensively Applied 
The Back Machine™ combines the most effective ways 
to attain relief from back and neck pain into one easy to 
use, safe unit designed to help you return to a more nor- 
mal, pain free life. And it feels good, even if you hurt. 
How The Back Machine Works: 
e Massage – Soft rollers massage muscles, increasing 
circulation, reducing muscle spasm, tension and stress. 
• Stretching – Muscles are passively stretched, increasing 


flexibility and reducing pain. 
• Traction – Mild traction restores spine length and pliability, 
relieving disc pressure. 
* Mobilization — Restoration of movement occurs and 
promotes alignment of the spine. 
Five Years of Clinical Use " 
Tested for over 5 years by doctors, physical therapists, and E = 
chiropractors, The Back Machine has proven safe, 12559 5 2 " — 
effective, and comfortable. iL] YES! I want to relieve my back pain. ! 
60-Day Home Trial | і Please send mea FREE brochure and Video. =| 
We're so confident you'll experi- D]VHS O BETA ! 
ence back pain relief fF SD | NE i 
that we offer The Back r4 Address 
Machine with an uncon- ju T. NM City - i 
ditional 60-day money аЬ Wi State Zip i 
back guarantee. ^" » Evening Phone (  ) | 
Call or Write Today For FREE , | 
b! Back Te | i 
BROCHURE AND VIDEO | 2525 West Casino Road “EVER WA. 98204 | 
1-800-433-5599 | 1-800-433-5899 
; ©1991 Back Technologies Inc. Dept 124 [ 
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Statement of Ownership. Management and Circulation (Ке- 
quired by 39 U.S.C. 3685) 


1А. Title of Publication: POPULAR SCIENCE | | i | 
IB. Publication No. 01617370 | | ! | 

2. Date of Filing. 9/19/9] 

3. Frequency of Issue: Monthly ; 


Buche a T нче А те Do your own machining and shop work with а 


3B. Annual Subscription Price: $13.94 

4. Complete mailing address of known office of publica- و‎ : | TT E 
tion: Times Mirror Magazines, Inc., 2 Park Avenue, New York, omithy 3-in-1 | athe е Mill ? Drill 
NY 10016. 

5. Complete mailing address of the headquarters of general 
| business: offices of the publisher: Times Mirror Magazines, | | 
Inc., 2 Park Avenue, New York, NY 10016. Easy to use — so simple and functional. You'll be 

6. Full Names and complete mailing address of publisher, doing quality work right away. 
| editor, and managing editor: Publisher, John B. Crawley, Times 
Mirror Magazines, Inc., 2 Park Avenue, New York, NY 10016; 
Editor: Fred Abatemarco, Times Mirror Magazines, Inc.. 2 


Versatile — compact, multi-use design 


Park Avenue, New York, NY 10016; Managing Editor: Richard lets you make any shape or size. The 
E EE Magazines, Inc., 2 Park Avenue, New only limit—your imagination. Work with 
or 
| 7. Owner: Times Mirror Company, Times Mirror Square, metal, wood or plastic. 
Los Angeles, CA 90053. | i | 
!| 8. Known bondholders, mortgagees, and other security Save time and money — no more 
| holders, owning or holding | percent or more of total amount of waiting for high-priced machinists 
Р, оаа coe pratt organizations and does not spply. || 07 eair professionals. 
" 10. Extent and nature of circulation: А. Total no. Copies Downtime E expensive—don 1 
(Net Press Run): Average no. copies each issue during preced- wait for expensive parts—do it 
" ing 12 months, 2,169,201; Actual no. copies of single issue yourself! 
!! published nearest to filing date, 2,232,347, B. Paid and/or 
|| requested circulation: 1. Sales through dealers and carriers, ila 
u street vendors and counter sales: Average no. copies each issue Take pride | Just think what 
j during preceding 12 months, 201, 250. Actual no. copies of you will accomplish with your 
! single issue published nearest to filing date, 185,000. 2. Mail own personal machine shop. 


" subscription (Paid and/or requested): Average no. of copies Starting as low as $1.045. 
each issue during preceding 12 months, 1,614,036; Actual no. 
copies of single issue published nearest to filing date, 
1,669,015. C. Total paid and/or requested circulation (Sum of 
10B1 and 10B2): Average no. copies each issue during preced- 


а эки, Map eee AETLI. DANT сро аше | TIME | "There stis Fanta also Dui 
jublished nearest to filing date, 1,854,015. D. Free distribution : TS VOTRE QUASI АДЫ Ыгы р E Р 
| by mail, carrier or other means. Samples. complimentary, and B CL Tid BEI rice. My Smithy paid for itself in si Used Worldwide by: 
other free copies, Average no. copies each issue during preced- A Pk TTS * Hobbyists * Educators 
ing 12 months, 67,439; Actual no. copies of single issue pub- | шз mom E . Repair * Farmers 
lished nearest to filing date, 80,781. E. Total Distribution (Sum SE Î Fred Huston : 
of C and D): Average no. copies each issue during preceding 12 17 i aia Diamond Bar. CA Professionals • Gunsmiths 
months, 1,882,725; Actual no. copies of single issue published DENM Шы ] 50's - Boy Products . Engineers . Model Builders 


nearest to filing date, 1,934,796. F. Copies not distributed: 1. 
Office use, left over, unaccounted, spoiled after printing: Aver- 
age no. copies each issue during preceding 12 months, 1.303; | | | 1 344] | 
Actual no. copies of single issue published nearest to filing | | For FREE information Or write: Overland, Inc IMAR 2 Nae 
date, 130. 2. Return from News Agents average no. copies each | | | | | Smithy Lathe * Mill * Drill 
issue during preceeding 12 months, 285,173; Actual no. copies ae | TIPR 
of single issue published nearest to filing date, 297,421. G. Сап: 1 DUE AL Te Dale D 3ros 
Total (Sum of E, Fl and 2 should equal net press run shown in | 16€ оапеѕ, 
A). Average no. copies each issue during preceding 12 months, 
2,169,201; Actual no. copies of single issue published nearest 
to filing date, 2,232,347. 

11. Icertify that the statements made by me above are cor- 
rect and complete. (Signed) John D. Martin, Vice President- 
Accounting. 


FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ЕТС 


CABLE TV DESCRAMBLERS 


pecial Dealer Prices! © Compare our Low Retail 
Prices! * Guaranteed Prices & Warranties! 
• Orders Shipped Immediately! VISA/MC OK! 


REPUBLIC CABLE PRODUCTS, INC. 
4080 Paradise Rd #15, Dept. 525 V 89109 
For all other dion T0275 ux M | 


TELESCOPES? WHY PAY MORE FÜR LESS? 
B' Astronomical Telescope Complete. 
Ready-to-use. Only $275. Other sizes 
available. Send for free 34-page packet & 
telescope tester. 


COULTER OPTICAL, INC. P.O. Вох K, Dept. P.S. 
Idyllwild, CA 92349 Phone (714) 659-4621 


FREE Seer 
o eee шы, Start at $1199 


The No-Compromise ==“ 
ч... 


Sleep System ANÎ 
Now, with the Select Comfort Variable Firmness Д 


Sleep System, you both can have the firmness level you prefer. 
Even if your bodies are as different as your mattress preferences! 
You Both Кын Your Best Night's Sleep Po ae issn tn sh —— —— 
Select Comfort s unique air sup rt system lets you 1 YE С { Please send me a FREE 
control the firmness of your bed by just pushinga | 1 e Information Packet and Videotape. į 
button. Your partner does ne same so you bot VHS BETA | 
enjoy ое invigorating sleep, total body support ı | 
and true cradling comfort. No more compromising 
with a too-hard or too-soft mattress. | Em | 
The Support You Need -- The Comfort You Want. | ME иш-ара, зала 
| І 
| 1 
' i 
| i 
| i 
| | 
| | 
| | 
! 1 
| i 
| € | 


Select Comfort conforms to your natural shape City — — $5 Әне Zip 
holding your spine straight. You'll wake up rested 
and ready for the day. 


Call or Write for a 
FREE BROCHURE AND VIDEO 


1-800-831-1211 
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Evening Phone( . ) 


Select Comfort Sleep Systems 
11010 88th Ave, N., Maple Grove, MN 55369 
1-800-831-1211 


D Select Comtort 1991 nye 216 


1 oe Shes 
(805) 652-0255 FAX: (805) 652-2190 
| 2316 Channel Dr. Ventura CA 33003 


ev on cable anml fees! 


САБ LE T 
DESCRAMBLERS 
WE LL BEAT 
ANY PRICE 

JERROLD-TOCOM-ZENITH-HAMLIN-OAK 

PIONEER-SCIENTIFIC ATLANTA 

m *24 HR SHIPMENTS! «QTY DISCOUNTS! 
` MASTER CARD * AMEX * VISA * C.0.D. 


: 1-800-284-8432 
Have make and model number of 
TR. equipment used in you area ready. 
(NO FLORIDA SALES) «MONEY BACK GUARANTEE! 


CABLE WAREHOUSE 
10117 West Oakland Park Bivd., Suite 515, Sunrise, FL 33351 
Lt: AES сый eA 


Ol ылайы. 


Make'25to 100 per hour 2 


Yes, I $ really possible Dy making апо 
selling bright colorful Badge-A-Minit 
buttons. Buttons are proven 
money-makers al fairs, flea mar- 
kets, conventions, or anywhere 
people congregate. They're 

fast and easy to make with 
Badge-A-Minit and inexpensive! 
Send for a FREE Full color 

catalog or send for à 

Starter Kit, only $29.95 

plus $2.95 shipping (IL 

residents add $1.87 tax) 


BADGE-A-Minit, Dept. PS1291, 348 North 30th Ad.. Box 800, | 


LaSalle, IL 61301, Phone 800-223-4103 


MAKI NONE Y 


Swiss International 
GOLD AND PRECIOUS METALS MERCHANTS* 


WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 
Purchaser becomes owner of goods received. 
All metals to be melted down and considered 
scrap. Record of transaction to be enclosed. 
Print in block letters & include in your parcel, your 
name and full malling address. 
Send to: Fax: (416) 730-0848 
(In U.S.A.) (In Canada) 
S.1.G. & P.M.M Ltd. 51.8. & P.M.M Ltd. 
Dept. А Dept. A 
269 Portage Road 301 rci Ave. М. 
Lewiston, New York 
14092 U.S.A. 


1500 sq.ft. home plans & fully engineered 
connecting hardware— $3250. Complete pre- 
cut kits and a variety of floorplans available. 
Attractive, easy-to-assemble, energy-efficient. 
New 40-page color catalog & more— $12. 


Д А TIMBERLINE GEODESICS 


2015 Blake St., Berkeley, CA 94704 1-800-DOMEHOME 


FOR SPEEDIER DELIVERY 


PLEASE USE YOUR 
21Р CODE 


Electrical "e 


OFFICIAL 1934 
SHORTWAVE 
MANUAL 
Build simple but = 
| powerful shortwave 


radios from plans in Bae 
this 1934 handbook. 5 


/ COIL SECRETS! 


Ve ton through the private note- 

Было! a bulkier of lightning 
AT bolt generators! Incredible 
diagrams and secrets! Rare 
info! Paperback book. Only 
$6.95 


MANY OTHERS 

Build a Solar Cell $4.95, Static Elec- 
tricity $5.95, Radios that Work for 
B Free $7.95, Electrical Designs 
р $11.50, Experimental Physics 
) $23.95, Neon Signs $12.95, 
» Design Induction Coils $12.95, 
Armature Winding & Motor 
Repair $16.95, LeJay Manual 
GO. $5.95, 40,000 Volt Induction 
P Coil $4.95, more! See Catalog! 


MUCH MORE! 


Other great books on 
getting high power from 
auto alternators, run 
three phase motors on 
single phase, high volt- 
age projects, perpetual 
motion, Tesla's lost in- 
ventions, magnets, un- 
usual electrical instru- 
ments, lightning bolt 
generators, and much 
more! 


Experimental 


Science 

Incredible two volume 
set from 1906. Build 
cameras, phonograph, 
hydraulic ram, Geissler 
tube, microscope, bat- 
teries, lenses, much, 
much more. Classic 
how-to reference. Over 
1000 pages. 
volume set 
$34.95! 


ORDER FROM 


€ 3 THIS AD TODAY! 

' Check, MO, Visa, 
MC. Handling: 75e 
first book, 25€ each 
ka additional. Money- 
223 back guarantee. 


CATALOG! 


Write for your copy of 
Lindsay's unusual Electrical 
Books catalog and see for 
yourself what you've been 
missing! Send $1.00 (US & 
Canada) or $4.00 foreign air- 
mail. We'll send your catalog 
immediately! Write today! 


LINDSAY PUBLICATIONS 
| PO Box 538-WTS9, Bradley IL 60915 i 
i N Send the books I've marked. A check, money 


UNDGAY PUBLICATIONS INC. 


os aE ee xi d 


order, ог my Mastercard /Visa card numbers 
are enclosed in payment. And send a catalog 


Send just a copy of your latest jam-packed 
catalog. A dollar is enclosed 


City St —_ Zip 


і 
at no charge. f | 


i 

| 

i 
а | 


IWOOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmaster? 
2307 C HWY 2 W. 
GRAND RAPIDS, MW 55744 


X GABLE ТМ. cp 
COESCRAMBLERS ©. 


HEALER PRICING "FREE CATALOG CNC Concepts inc. 
"DEST SERVICE ""LONEST PRICES apis” Мн 55434 


Winter SALE #3 


Picate have МАКЕ and MODEL used In your area mon cas сайы 


men ота Ssss 1-800-535-1 843 


pe N FIRING MODEL GUNS. 
Safe! Full size. Zinc al 
{ Over 30 parts. D i 
a real А ңү ob eg 


INVENTORS EXPERIMENTERS HOBBYISTS: 


| | MILLIONS OF DOLLARS FOR DEVELOPMENT OF GOLD EXTRACTION 


PROCESS. SEND $1.00 AND S.A.S.E. FOR FURTHER DETAILS TO: 


GOLD EXTRACTION PROCESS DEVELOPMENT CORPORATION 
Р.О. ВОХ 5285 IRVINE, CALIFORNIA 92716 


12 ISSUES 
ONLY 


& mar T place 
ө Up-to-date hobby news 
e Restoration tips 
Е › New — ads жил. 


| SAVE YOUR —B ATTERY! 


Do you have off-road lights? Stereo? 
Lots of electrical accessories? 


Upgrade your vehicles power supply with a high 
output power alternator 
* up to 190 amp output * from only $200.00 


PPI: 1-800-537-2232. 


NAME BRANDS AT 50% DISCOUNT 
This FREE 24 

| Guide telis all atout Satelit Satellite Lu 
lists guaranteed lowest prices. 


| Satman, Inc. 
6310 N. University No. 3798 * 626 IL 61612 


DESCRAMBLER LIQUIDATION! 


FREE CATALOG! 
Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 


WEST COAST ELECTHONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


WATER POWERED TIMEPIECE 
LL WIL 


Trei Amazing WATER 


Eher i no named da КК l'or batery 

териш" 

arhat ka may Da бше] thun 3Û days Ке edhang 

| Enclose your cheque or money order made payable to 
HALOXLY WORLD INDUSTRIES INC. 

1800 SHEPPARD AVE., Е.; P.O.BOX 55065; TORONTO. ONT.: M2J-5B9 


JERROLD ..$105 PIONEER ...$120 P 
STARCOM $160 TOCOM.....$219 [-— 
DAK assess $89 HAMLIN ...$102. 
ZENITH....$299 EAGLE 

SCIENTIFIC ATLANTA ...$120 


January 1%, 9I—This was my 4th 
converter purchase all from different 
sources. Yours is the only one that 
worked. Thanks. Andrew D./Texas 
February |, 91—The best mail order 
service to date and I place a lot of 
orders by mail. Mike S./CT 
January 25, 91—Your sales people 
are friendly, knowledgeable and 
above all no high pressure. Larry 
M./CA 


ORDER TOLL FREE 


= 


Ey 


purchaser agrees to comply with state & federal 
- m regarding private ownership of cable TV 
equipment, if you are unsure of these laws check 
with your local officials. 


сор ФӘ 


Drattsmen Machinists Power Plants 


urn ^e Workers Electricians ers Secretaries 
uichitects Engineers 5 teal Workers 
uytomotive Entertainers Mechanic Supervisors 
lanking Fireman Millwrights Teachers 
igal Workers Food Service Миг Textile Works 
:Arpenters Glass Workers Cil Driers Travel Agents 
gris Hote Wor ker Truckers 
amputas Нуу Equip C Photography V & Phone 
onstruction ! Wor er Physici ater Traaim 
MET Chaar Lo YT th 3 Pipe Fitlers elder: 

* esa] Mechs Lar nd. sami ü Plumbers X-ray Techs 


ESGUARANTEED BEST PRICES— 
-BEST WARRANTIES—COD S 
—IMMEDIATE SHIPPING— 


ДАКЕ SYLVAN 
SALES, INC. 
-800-800-4582 


PHONE 


-612-895-9454 


ue | Tepe TT 
a I КОЛОН W 4 i " SUPERBÜW 
^: "I ARCHERY WORDU To Ш MADE 


ү, Fiberitü glass stock. die-cast alloy позе, front /rear @ 
Ып. He ses, wind йч. falsata tigger, say 


ТЕ T. Jh 
Sing lever (opt $18 75 
sling 58.75 


gos Gla NO Сой ORDER NOW! WE LL SHIP TODA Vi 
KHAWK CALL 800-228-2323 or 801-975-0222 


DSSBOWS.INC.B0X2722-P Sa ll Lake Ci UT B4127 


Your Best Buys And Warranties 
For Cable TV Equipment Start 
With A FREE CATAL( 


лыс 
1- 800-624- 1 150) P? purchasing cable equipment from M.D. Electronics 


MIDDLE EAST JOBS AVAILABLE NOW 


. EARN $50-$100/hr TAX FREE 


| to female, 


[ СУГ 


FUT 


From 


875 SO Tend St 


Omaha, NE 68114 


"x | 


OPENINGS IN ALL OCCUPATIONS! 
SEND FOR CO MPL FTE DIRECTORY OF OVER 500 COMPANY | 
NAMES AND ADDRESSES THAT ARE HIRING € SAMPLE | 
RESUMES AND COVER LETTERS INCLUDED. DON T WAIT! 
SEND $14.95 + $2.00 S&H TO 
CONSUMER WORLD SERVICES 
262 E. MERRITT ISLAND CSY, SUITE 10 
MERRITT ISLAND, FL. 32953 
ADD $2.00 FÜR RUSH SHIPPING 
—MONEY BACK GUARANTEE— - 


Buy * Sell • Trade 
ROBERT A. HAAG METEORITES 


SIXTEEN DIGITAL 

VOICE CHANGING 

MODES are built into 
this standard desktop 
telephone Change 
your voice irom таё 
female to 
male, adult to child, 

child to adult & "cartoon" voices; works 


ria ncom i & out gong peg поме 


mode Ind calor) Tone "a last number mem hear ring 
aid compatible, FCC registered, UL & CSA listed, war- 
ranty. Precise & realistic voice masking is ideal security 
for women & children home alone, as a home/business 
"screening" device, and discourage annoying callers 
Money back guarantee, $89.00 (each add'l $80.00) + 
$4.00 shipping per address. Order by mail:| 
DutchGard, Dept. AR, Р.0. Box 411687, Kansas 
City, MO 64141. Send checks/money orders or 
MC.Visa & COD order TOLL FREE (800) 821-5157. | 


MODEL ROCKET KITS 


геч Отен савет І 


AE idis inciucia ссн ingiruc Ting and 

alracitve packaging. Order oli six “БЕЙМ 

citerent dis and gel сз fee t-shirt, Lo/XL. 2, 

Con 207-623-0114 Асе кы OH — Sand 1100 kx Colalog 
om Rocket Co.335 Water 51. Augusta, ME 04330 


Li HERE S ns 


BUILD A BIKECAR 1 
The Amazing Mini Car You Can 
Build with Bicycle Parts! RY A S 
Electric Motor a Jm 
and Pedal 
Powered! 
Fun to Drive! ie 
x | 
ат ааа & Detailed BIKECAR CORP. 


PLANS $11.95 P.OBox 7077-5 


| Satisfaction Guaranisea or Tear Money Sack Endicott, NY 13760 


SATELLITE TV 


SYSTEMS 
at Wholesale Prices ! 


VHS Videotape 
Explains features of most major brands 


$19.95 


lus $2.00 Shi and Handling 
P Refunded with тойа; 


1-800-447-7775 ext 811 
Most Major Credit Cards Accepted 


АШ systems are sold wa i lete 
installation and 
instructions on rper 


WESTERN NEVADA SATELLITE 
РО. Box 7528 
Incline Village, NV. 89450 


COLD ROOM REMEDY 


* Fits registers to 6 ranis 
up to 6 x 
е Boosts airflow up to 80% 
* 110 volts 24 watts 
For free brochure call 
1-800-999-FANS 


A CHRISTMAS GIFT 
FOR THE WHOLE FAMILY 


INVEST IN THE 
D.K.S. ESTATE 
PLANNING GUIDE ! 
Secure your family's future. Save thousands on 
lawyers fees. Make sure your children are placed 
with people you trust. Protect them from a 
governmental roller coaster ride. Learn how to 
give your assets directly to your loved ones in 1 
day without delays from probate court that can 
last up to 3 yrs. Learn how to protect your estate 
from the cost of catastrophic illness and nursing 
home care costs that can wipe out your savings. 
бее how to eliminate most if not all estate taxes 
through tax-loopholes the LR.S. doesn't tell you. 
Make a will or structure a trust, its all there, 
explained in plain simple English! АП documents 
are provided and fully explained. 

The most comprehensive Estate 
Planning Guide on the market today. 
$19.95 + 3,00 5. &H. Ea ACCEPTED 

Please send check, m.o.. or 
credit card no. and exp. date to 


D.K.S. ENTERPRISE S 
P.O. Box 226 
Cottage Grove, MN. 55016 


100% money back quarantee 
Allow 4 to о б weeks delivery 


RENTING IS FOR BIRDS x 
YOUR OWN ~ = 
CALL TOLL FREE 


1-800-228- pa 


YOU WON'T FIND ANY HOLES IN OUR WARRANTIES 
30 DAY MONEY BACK GUARANTY 
WE CARRY ALL MAJOR BRANDS 
BEST PRICE BEST SERVICE 
MAKE THE CONNECTION 


FOR MORE INFORMATION CALL 


1-512-250-5031 
NU-TEK ELECTRONICS 
5114 BALCONES WOOD DR. 
#307 ОЕР. 298 
AUSTIN TEXAS 78759 


CABLE TV DESCRAMBLERS 


THE MOST ADVANCED 
TECHNOLOGY IN CABLE EQUIPMENT: 


*BASE BAND * JERROLD ‘PIONEER 
* ТОСОМ * HAMLIN — * ZENITH 
* SCIENTIFIC ATLANTA * DAK 


FOR OUT DF THIS WORLD PRICES 
CALL 


WORLDWIDE CABLE 


1 800-772-3233 


FHEE CATALOG AVAILABLE 


7481 С-5 N. FEDERAL HW., SUITE 142 
BOCA RATON, FL 33487 
MC / COD / VISA No Florida Sales 


TREBUCHET 


Medieval Seige Engine 


Working Model throws 366. 235 ft 
Great Father/Son Project! 


Detailed plans $5.00. Send check or 
Trebuchet, P.O. Box 789, Havre De Grace, 


Order to: | 
D21078 
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IHEY DIDIT AGAIN! 


tech 
German аыр "Gs". 
Inertially guided can/cup holder 
prevents beverage disaster in car 
or boat. Safe and efficient. 


| Never Spill Your Drink Again! 
$19.95 1-800-642-0800 en 185 


+ 53 005АН sa AEx 
Send CHECK or M Оо MACMAIL Depis | 
102 Plate Rd, Modena, NY 12548 | 


x С HRISTMAS . 


dec 


RELIABLE DYNAMO AND 
Ero RADIO 


Use day/night—No 
batteries necessary! 
Always ready to 


operate! Four power 
sources: 


1. Solar cells нати its batteries. 
2. Crank the Dynamo for one minute to get 10 
eae of listening time. 
. «f you insist. . . use 2 AA batteries (not included). 
‘adapter can be used (not included). 
hs $31.95 includes shipping. Send check money 


order: 
BERK INTERNATIONAL 
Р.О. Box 5294, Garden Grove, California 92645 
114 898 8648 


SPACE SHUTTLE MEMORABILIA 
T-Shirts- Hats-Patches-Pjns 
Coins--Jackets 


and other collectibles relating to 


SHUTTLE FLIGHTS 
Send $1 (postage/handling) for Catalog 
(Credited against first order) 


MR. RICHARD SALES 
Box 630368 
Miami, FL 33163 


ONE-STOP CHRISTMAS SHOPPING! Shop 
for gifts by catalog filled with over 2500 items! 
$3.00 brings giant catalog refunded with first 
order. BGF Publishing, 15941 South Harlem, 


suite 345, Dept. PS-12, Tinley Park, IL 60477. 


DETAIL YOUR — 3] 


CAR WITH А 

PRO'S TOUCH 

This 50-minute video shows you a pro- 
fessional way of obtaining that showroom 


look, and how to properly care for your 
car's fine finishes. $19.95 plus $2.50 S/H. 
(PA residents add 6% tax) 
OUTLAW PRODUCTIONS 
Р.О. Box 1014, Newtown, PA 18940 


GREAT GIFT. Computer Designed Flying Paper 
Aircraft. 6 Extraordinary Designs, Kits $12.95ea. 
To: P. Naton, 13665 Ruette Le Parc, Suite F, Del 
Mar, CA 92014. 


PLAY the quintessential computer maze 
game—Dungeon Thief. Simple, fun, for all ages/ 
abilities. Full game only $15, demo $3. For PC's/ 
compatibles, color or mono. Specify disk (5.25", 
3.5"). Check/M.O. to: Sente Systems Inc.. Dept. 
37, Box 9439, Anaheim, СА 92812. 


Order "CUSTOM MADE" 


| RUBBER STAMPS 


! UP TO 4 LINES only 5795 
(Мах 30 letters per line) ea. 
INK NE only $1.95 ea. 


or Back Bue Aed Green 


FAST SERVICE- Your c Shipped in 5 days! 


. QUALITY Stamp Mig Вох 35514-5 Tuls 


FOSSILS AUTHENTIC 1 Million years old. Large 
Bone, Teeth, Shells. Set of 5, $19.95 ppd. Bone- 
yard, P.O. Box 22322, Sarasota, FL 34276. 


SPEEDING TICKETS! Find Out "How To Beat" 
Them Legally With This Informative Video. Send 
$19.95 To: KPE Distributors, Box 148, Ardsley, 
NY 10502-0148. 
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CLASSIFIED OPPORTUNITY MART 


Two sizes covers all 
nails and brads as 
small as 3$" and 


nails 30 and larger. 
Made in the U.S.A. 


. WIN PLASTICS, 5416 243rd St., 
Winsted, MN 55395 


Allow 4 to 6 weeks for delivery 


affordable portable" 
one man band sawmill 
Weighs only 45 bs. Cuts 
20" diameter logs into 
lumber. Minimum 1/8" to 
maximum 9" thickness 


Write 
Drac ur 


Better Builts p 
CORPORATION 
(508)657-5636 


PLAAN TE 


| AUTOMOBILES л 


WIIUW/LNELS 723 NO POLLUTION! | 
| BAKS f NO A Ж 


| SAIL ON PARKING LOTS. // A 


| BEACH, DRY LAKE OR ү s ЛЕЛИН SUE 
WINTER ICE SAILING up И ЛУ TWO PROPIE 
[ero ере J AMERICAN 


[DETALED PANS “PLANS $15 SAND YACHT 
(A INSTRUCTIONS 7184 HWY 101 YACHATS, OR 97498 


BUILD from simple materials. Over 100 miles 


per gallon carburetor. Detailed plans, five ver- 
sions. $20.00 Visa welcome. 902-467-3577. 
Valley Microwave, Station А, Bear River, N.S. 
Canada BOS 1B0. 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 


| Buyers Guide. (1) 805 962-8000 Ext. S-20025 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350 


$225 DAILY “CHROME PLATING” AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome-S, Box 
2285, Waldorf, MD 20604. 


BOTH YOU & YOUR CAR WILL STAY WARM 
THIS COLD WINTER WITH THE NEWLY DEVELOPED 


"PRE-AUTO HEATER SYSTEM." 


PLANS ONLY $19.95 


Send check or 
N MOTE CON- money order to: 
TROL STARTER SYSTEM. RIMEL ENTERPRISES INC. 
All parts available fully il- Suite 351. 7900 Plaza Boulevard. 


lustrated & detailed. #168, Mentor, Ohio 44060 
i FITS MOST CARS 


Ts system heats your 
ие, car interior and 
etrosts your windows 

АБО saves on battery, en- 


gine and gas. This is done 
automatically before 


PURCHASING Cars, "Why Purchase Books” to 
save money. I'll show you how to purchase new, 
used and trade-in values. Save up to $12,000.00 
same model year. Send $3.00. K.C. Marketing, 
Р.О. Box 2934, Darien, IL 60559. 


SAVE HUNDREDS on AUTO REPAIR—read 
Randy's professional trouble shooting guide. 
Covers 15 years of secrets and service tips. 
$12.95. 6867 Vail Dr.. Lynden, WA 98264. 


automatic watering modular 


GREENHOUSE 


a structure for house plants, bonsai, 
or ornamental plants 
with shadecloth or visqueen applications 
depending on the season 


For complete plans send 
$14.50 pius $2.50 P&H 


CORPCOD. A TION 
: P.O. Box 459 
Slidell, Louisiana 70459 


BUILD A GREENHOUSE 


Using PVC PIPING YOU CAN BUILD YOUR OWN PERSONAL GREENHOUSE. | 


are атама 
1338, Dun P5 
kenn. үе 04112 


ИАА ИИ of Toug Монт Back 


AUTOMOBILES 


UNEXPECTED CAR TROUBLES? Don't wait 
for help. Fix it yourself, EMERGENCY ROAD- 
SIDE repair kit. FREE brochure. Auto Savior, 386 
Elm St., Dept LT, West Haven, CT 06516. | 
SUPER CHARGED INTERCOOLER you build 
with on-shelf items. Increase Mileage, Perfor- 
mance Information, Independent Lab. test re- 


| sults, Instructions $75.00: T.R.W. Interprize, P.O. 


Box 1756, Chester, CA 96020. 
DRUG SEIZED Mercedes, Fords, Porsches, 


Vans, Trucks, houses: Seizures: Box 4309-YA, | 


West Covina, CA 91791. 


& Find out the actual market price of that car 

e Prices available on all cars, pickups & 
vans from 1975-90 

* Touch tone phone required 

в Have make, modei, year, mileage, major 
options, & condition available 


BUYING? 
SELLING? 
TRADING IN 
YOUR CAR? 


e Cos! $2/min., typical call 
averages 5 min 

e 24 hour service 

в Information updated 


1-900-835-8350 ° лу 
USED CAR PRICE INFORMATION 


CAR AIR PURIFIER. Stop breathing gunk. 
10096 guaranteed. Electrostatic. $159.95, $1.00 
for catalog. 1102 Placid Dr., Corona, CA 91720. 


1256-2396 more miles per gallon free report. 
Clande Co., 31 Kalko Dr., Wolcott, CT 06716. 


STOP THIEVES! IMITATION CAR ALARM 
LOOKS SO REAL IT DETERS CRIME. $19.95- 
KIT $5,00 - PLANS. "DOC", 7159 NAVAJO 
ROAD #320, SAN DIEGO, СА 92119. 


GO TOPLESS. CONVERTIBLE CONVERSION 
KITS for Camaro, Jaguar XJ-S, XK-E, Porsche, 
Fiero and more. Visa, Amex. Free color bro- 
chures. California Convertible Company, 587 N. 
Ventu Park Road, Suite F445, Newbury Park, CA 
91320. 818) 706-3919. 


AUTO SUPPLIES & EQUIPMENT 


CORVAIR PARTS - over 8000 CORVAIR Parts 
in 400 page illustrated catalog $4.00. Clark's 
CORVAIR Parts, Inc. Rt. 2, Shelburne Falls, MA 
01370. 413-625-9776. 


ALTERNATOR Generator Rebuilding Book. 
Price: Hedelund, 7505 Barkentine, Las Vegas, 
NV. 89128. 


ALL BUYERS AND SELLERS OF SPECIAL 
INTEREST vehicles, antiques, classic, cor- 
vettes, recreational vehicles, sports, kit cars. Call 
Prospect 1-800-424-8226. 

AUTO GARAGE STOP INDICATOR. Ideal gift, 
adjustable. $19.95 each or 2/$29.95 plus $5.00 
S/H. JLJ Enterprises, 8823 Zealand Avenue, 
Suite V, Minneapolis, MN 55445-1800. 

SHADE TREE MECHANICS. Spark plugs didn't 
fix it!! What Now? You can fix any car with this 
manual. Simple instructions. Also helpline ser- 
vice from certified mechanics. Send $12.95 to: 
Mechanics, Box 2235, Owensboro, KY 42303. 


О CABLE T.V. DESCRAMBLERS 


Your WholeSale Connection for: Jerrold, Pi- 
oneer, Tocom, Hamlin, Oak, Zenith, Scien: 
tific Atlanta, StarCom, BaseBand 


Lowest Prices Guaranteed 

v 30 DAY MONEY BACK GUARANTY-NO RI 

« Orders Only Call 1-800-835-2330 

v Free WholeSale C Call (402) 331-2338 
v Or Write: MULTI-VISION ELECTRONICS at; 


2730 South 123 Ct. Ste. 126 Omaha, NE 68144 


| 


Quickand Dirt С 
€ 4s C 8: 5 Sirophus p 
ORVE планово 


Shortcuts lor answers on 
curves and more. 
Send $5.00 to Binford & Mort Publishing 
1202 N.W. 17th Ave., Portland, OR 97209 


AIR CONDITIONING 


IMPROVE INDOOR AIR QUALITY. LAQ. 
BOOSTER ALPHA 1 for outdoor package А/С 
units. Oxygenate household air. Send 55. 
(deductible on order) and LSASE to Alpha-Ai 
Conditioning, 1350 E. Flamingo Rd. Suite #30 
Las Vegas, NV 89119-5263 for further detail: 


AIR GUNS 


BEEMAN ADULT AIRGUNS! Worlds most a 
curate and most powerful, regular, productic 
airguns. Calibers: .177, .20, .22, .25! Large 
U.S. sales. Unequalled trigger action, durabilit 
ownership pride, quality. Also: pointed, hollo 
point, extra heavy, hi-velocity, and match pellet 
Free 104 page Guide/Catalog. Add $3.00 for fa 
mail. Beeman Precision Arms, 3440-PSC A: гиб 


| Dr, Santa Rosa, СА 95403. (707) 578-7900 (2 


hours). | 
ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


max 


| 6 wheel drive 
Amphibious й 


раѕѕепдег 
models 


(21-years-old and over, Please) 


No Money Down. As low as $110 mı mo. 
Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
[60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by ЕРА in 
Alaska. Used worldwide. Heal shops and other buildings. 
a Forge, foundry, and other uses. 
* Send $5.00 iretundable) for dë- 
tailed information & order blank 
for plans for burner, heater unit, 
and foundry lurnace. 

Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 
MT 59442 


140,000 BTU 


WIND, HYDRO, SOLAR ELECTRIC System: 
Composting Toilets. Electric Tractors. Supe 
Efficient Lighting, Refrigerators. Catalog $4 
Windpower, Route 1P, Holton, KS 66436. LOM 
EST PRICES! 


FREE HYDROGEN FUEL and OXYGEN fror 
water. Generator uses solar cells. Plans and K 
$15.00. Prairie Power, Box 8291, Edmonton, A 
berta, T6H 2W6. 


SOLAR Heating and Hot Water System. Corr 
plete set of prints and photos of fully operation: 
system. Free technical support $99.95 plu 
$3.50 S&H. Info $3.00. Ideas Unlimited, POI 
16116, Hooksett, NH 03106. 


) ELEGANT ECOLOGICAL TECHNOLO- 
IS! AMAZING CATALOG! Send $2.00. 
XCO, Box 19250, Jean NV 89019 


EE ENERGY! Fuel-Less Motors and Gen- 
tors! H&A, R2EPS Bowling Green, MO 
34-9350  : 


ANT SOLAR PANELS $44.00! Catalog 
00. PAK RAT ELECTRONICS, P.O.Box 
73, Houston, TX 77269. (713) 893-0313. 


R water heater—looks like a skylight. Easy 
stall. Nationally certified. Dealers wanted. 
rature $1.00. ASN(PS12) 12-G Carpenter 
ге, Sterling, VA 22170. (703) 620-2242. 


W! BUILD AMAZING LIQUID PISTON 
ИМЕ from pipe fittings. Easy Plans. Free 
)rmation. ABCO, Box 306-511, Seminary, 
39479. 


1 RLD POWER TECHNOLOGIES WIND 
RATORS. FREE BROCHURE. 19 М. Lake 
enue, Duluth, MN 55802. 


' TO GET FREE FIREWOOD. MAKE OR 
MONEY! RUSH $3.00, SASE. BASSETT 
TERPRISES, BOX 404, HUFFMAN, TX 


3-36 


ARTS & CRAFTS 


ETTING Started In Stained Glass” $1.00. 
ittemore, Box 2065X, Hanover, MA 02339. 


AINED GLASS—Create elegant stained 
5. Tools, supplies, kits, and more. For the 
ice or master artisan. $1.00 USA mail only. 
eriGlas, Department MPS112, Box 27668, 
iaha, NE 68127-0668. 


ASTRONAUTICS 
ANTIGRAVITY METHODS! Amazing Cata- 


D: Send $2.00. Rexco, Box 19250, Jean, NV 
019. 


SA CHALLENGER AND APOLLO cover-ups | 
plained. $4.00. 51-L slow motion VHS video. 
04.95. Space, Р.О. Box 33151, Kerrville, TX 
3029-3151. 


E 15 OUR FUTURE! Join the effort! For 
FOPAC, send $8.00: International Space Or- 
anization - MCA1, P.O. Box 591461, Houston, 

77259-1461. 


RIMENTAL ROCKETRY CLASS B rocket | 
otors LEGALLY, National organization, most 
ates. Comprehensive information, $5.00. 
ОСЕО, Р.О. Box 280473, Tampa, FL 33682. 


ATHLETIC EQUIPMENT 


Launch Balloons More Than A City Block 
‘BLASTER’ 
NATER BALLOON SLINGSHOT 
$12 A £4 
1-800-441-1047 9 
VISA: MC M 


Blaster, Inc. 13218 Jessica Dr., Spring Hill, FL 34609 | 
Satisfaction Guaranteed * Buy Direct & Save 


ш vour ow HELICOPTER! 


ée-off fton m ei س‎ ѓо siena 


impie, low-cost 
sembly 

o license needed 
weral helicopter 
its & plans avail. 


elicopter Plans... sasso $14.95 
&li. Experimenter Book . . . $11.95 
I) New Catalog/Kit Info. . . $10.00 Qe 


SPECIAL! All 3 items: Only $19. 95 Le 3 


РО. pen Ps F 
' Riderwood, MD 21139 | 
Credit card order line: 1-301-583-5388 | 


um n RANNA m 
ELI ب ب ڪن‎ H' 5— —— 


SCOUNT On CASIO, SEIKO, CITIZEN Pilot 
atches. HME, Box 2976, Los Angeles, CA 
078. (213) 463-4333. 


HOMEBUILT HET ICOPTERS 


7 Models Available 


g g New Designs 


ж HÜVERCRAFT 
* GIRO KOPTER 
* ДЕТ ТЇР HELICOPTER 


PLANS 
KITS "a 
ж CO-AXIAL HELICOPTER 


* FULL FLIGHT HELICOPTER 


INFORMATION PACK £5.00 
Includes: spaca. photos. priest 


BW ROTOR CO. INC. 


Box 397-4 
Towanda. KS 67 144 


MICROLIGHT HELICOPT ER 


Rotor bledes turned Û Aren 
af two opposed prope 
то hp gas engines. 


*ePatantad flapped blades 
“Gyroscope stabilizer 


TECHNICAL REPORT, $ 
BUILD-UP MANUAL & AVAILABLE 


PLANS $12.95 
BROGE-EZ ENGINEERING PO. Box 


27158 "Austin, ТХ, 78755. 


| [BUILD A SIDEWALK FLYER 


DESIGNED FOR YOUR AGE 2 TO 7 PILOT 
BLUEPRINTS, PARTIAL, or COMPLETE KITS. Easy assembly and 
hat hish operated and tall wheel steering. $19 95 for 

| ‘BLUEPRINTS + P.H $2.50. 

CA add 8% sales tax. CLOUD BUSTER 
| Send $1 for color » CB-100 
catalog o! 5 planes and 
3 pedal ¢ 


BEEKEEPING EQUIPMENT 


BEEKEEPING EQUIPMENT Free Catalog. Bee 
Farm, Rt. 1, Department 70, Moravian Falls, NC 


28654. 


BETTER HEALTH 


WATERWISE PURIFIERS ... homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


HERBS—YOHIMBINE, PAU D'Arco and others. 


Catalog $1.00. (retundable), Jude Herbs, Box 


563PS, Huntington Station, NY 11746. 


HEALTHY CHILDREN POSITIVE PARENTS, 
pediatricians 42-year practice. Proven theory. 
202pp. $7.95: David Kimball, Box 4122, Boca 
Raton, FL 33429. 


SILENT DUSTERS changes ceiling fan into eco- 
nomical efficient air filter. TYPICALLY 50-100 
times more filtering potential than HVAC. Ger- 
micidal filters traps dust & airborne pollutes. 
Attaches and remove easily for cleaning, 4 
blades $9.95, 5 blades, $10.95 + $1.95 SH. 
1-800-453-DUST. 


BOATS, MOTORS & EQUIP. 


EVINRUDE—OTHER BRANDS 1990 BAR- 
GAINS ... All Sizes . . . $2.00 Handling. Scott 
McCulloch parts . . . 
rick Road, Lynbrook, New York 11563. 
(516)599-3003. 


BOAT KITS — PLANS — PATTERNS — 
EPOXY — FIBERGLASS — SUPPLIES — 250 
DESIGNS — 6'/70' — Powerboats — Sailboats 
— Hydroplanes — Tunnelhulls — Canoes — 
Kayaks — Dinghies. CATALOG —$2.00 (Airmail 
$4.00). (Book “Amateur Boatbuilding"— 
$6.00) CLARKCRAFT, 16-S Aqualane, Ton- 
awanda, NY 14150. 


BOOKS & PUBLICATIONS 
READ BOOKS FOR PAY! $100.00'titie! Rush 
long. SASE: SMS, Dept. POPS-C1, Box 1960, 
Cordova, TN 38018- 1960. 


MONEY! Having it made in 90 DAYS. No strings 
attached. FREE details. "Doc" Huddleston, Box 
31719, Aurora, CO 80041. 


DEDUCT sports and entertainment expenses 
legally. Tax secrets book tells everything. $5.00. 
WTI, 23715 Malibu Road, Suite 425-512, Malibu 
CA 90265. 


POWER MEMORY FOR life with global break- 
throughs. Supermemory: The Revolution reveals 
how to boost intelligence, health, career. FREE 
Brochure. Superlearning, 450-PS Seventh Ave- 
nue, NYC 10123. 212-279-8450. 


Electra Marine, 610 Mer- ! 


NEVER ANYTHING like it before! THE LITTLE 
BLACK BOOK OF COMPUTER VIRUSES 
teaches you how to create living viruses, with 
working examples and complete source code. 
$14.95 ppd. American Eagle Publications, Box 
41401P, Tucson, AZ 85717. 


AT LAST, PHYSICS MADE EASY! Understand- 
ing Physics by ISAAC ASIMOV. 735-page hard- 
cover, $12.95 or FREE information. J&W Distrib- 
utors, Box 850221-P, Mesquite, TX 75185. 


| Generator Rewinding 
Welder Plans 
Electric Scooters 


It's back! The Leday manual onginally published in - 


the 1584 r now bach m print with even more plans 
| rhan before This manual e now a complete caler- 
4 dene Lelays plans and general informaron on 

6 12, 24, 32 volt wind generators. generater re 
winding and rebuilding. propeller budding, battery 
powered spot welders. bralsing welders. smiter- 
ing irons fencers. scooters and bicycles. DC mo- 

tars. 110v зача ета. spot welders generator wl 
|| ders. insect exterminarors. gexjer counters. ім 
plenis. and much; much more’ Written for the 
common person to understand, this manual is a 

Must T6 have for its edacational value sione" 

Ta order send check or money order for $14.95 
plus $2 shipping and handling 
194 shipping and handling outside USA and Canadal to 

LJM Inc., Р.О. Box 174. Dept. B, Lake City. MN 55041 


BURGLAR-FIRE ALARMS 


LOW COST HOME SECURITY SYSTEMS un- 
der $100.00. Series 1000, 3 amp model, Series 
2000. HD 5 amp model. Details—send $1.00 
(refundable) +SASE: HDSS, Р.О. Box 
902182PS, Palmdale, CA 93590. 


BUSINESS OPPORTUNITIES 


. CRACK REPAIR 


êl OVER A FOOT LONG 


HUGE DEMAND 


JUST LOOK AROUND YOU 


OM ver. B-O-N-D, Inc. 
1(800) 347-2820 
11151 Pierce Street, Riverside, СА 92505 


$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


TAKE PICTURES for profit, Camera Ventures, 
Box 771, Lamara, CO 81052. 


MAKE $7,000 monthly as Loan Broker without 
investment/experience. Financial, Box 3578-Y, 
Anaheim, CA 92803. 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


| RECYCLE METALS, NO, NOT BEER CANS! | 
Easy $458 weekly! Free information, Hornsby’s, | 


Box 1214, Franklin, TN 37065- 1214. 


$392.00 FROM Square Foot Plywood Huge De- 
mand! Revealing Proof $1.00 (Refundable). 


| Woodwins, Bridgewater, Mass 02324-2299. 


$15,000 MONTHLY Income! Easy Moneymak- 
ing Plan. No Investment. McDowell, Box 5529-Y, 
Diamond Bar, CA 91 765. 


NEED MONEY? Free Grants, Signature Loans, 
Business Loans. Write: Action #7-¥, Box 5499, 
Diamond Bar, CA 81765. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planters, Box 1214, Franklin, TN 37065-1214. 


SPARE Time Fortune in Vinyl Repair. Huge de- 
mand. Exceptional profits. Everything supplied. 
Details free. VIP, 2036 Montrose, Chicago 
60618. 


MAKE YOUR DREAM COME TRUE. EARN 
$60,000 YEARLY REPAIRING SMALL 
CRACKS IN WINDSHIELDS NOT REPLAC- 
ING THEM. CALL TOLL FREE 1 (800) 
826-8523 U.S.CANADA OR WRITE: GLASS 
MECHANIX INC., 10170 NW 47 ST., SUN- 
RISE, FL 33351. 
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Great money in VCR repair! 


Home study. Learn high-profit re- 
! pairs Without nis. FARE їп Бай. * ? 
1 tech instruments. FR E 
i LET: 800- i 
Mame х 
Address | 
{ city State Zip — ) | 
i The School of VCR Repair, i 
2245 Park, VP109, 
Atlanta, Georgia 30341 J 
Ша шыш шыш кшш ишш Е И M M шып || 


HOME Assembly Work Available! Guaranteed 
| Easy Money! Free Details! Homework-PS, Box 


520, Danville, NH 03819 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


FORMICA: Repair Burned and Damaged Coun- 
tertops WITHOUT REPLACEMENT! Quick, 
easy to $600/day. Change Countertop Colors 
WITHOUT REMODELING! Details FREE! 
206/256-9742. Write today to RENEW-ALL, BOX 
9900-55, Vancouver, WA 98668. 


EARN $500 weekly mailing letters. Free Details. 
Omega, Box 4309-YF, West Covina, CA 91791. 


DRUG RAID SEIZURES! Dirt cheap. Cars, 
houses, boats, computer. Seizure: Box 4309-YD 


| West Covina, СА 91791. 


ADVERTISE Free! 21,300 Magazines, News- 
papers, Radio, Television. $5.95. Directory, Box 


| 1448AW, Redoak, СА 30272. 


$10,000.00 MONTHLY Taking Photographs at 
Home! No Experience. PHOTOPRO, 1611 
Crenshaw #2355, Torrance, CA 90501 (90 sec- 


| ond recorded details) (21 3) 549-0997. 


$500.00 HOURLY Taking Photographs For Me! 
No experience. Free Report call recorded mes- 
sage: (303) 674-8155. 


MILLIONAIRE Mailorder Expert reveals Money- 
Making Secrets. Free, exciting hour cassette: 
Melvyn Powers. No. Hollywood, СА 91609. 


COOKIES, COOKIES, COOKIES. Earn money . 
or lose weight. Sample 800-277-0035. 


SPARETIME HOME BUSINESS Wealth Poten- 
tial! Details, 322-49th St., Newport News, VA, 
23607 


| TRAVEL AGENCY—Start your own at home, 


$2870. No license or bond. For free information/ 
newsletter call: 1-800-926-5600. 


NEW EASY WAY to earn thousands at home. 
Rush $1.00 + SASE to: GHY. 363 Anolani St., 
Honolulu, HI 96821-2030. 


GIANT TV 


DON'T BE FOOLED BY IMITATIONS! 


Build the best giant screen projection TV for home or high 


profit with lenses and screens utilized by SONY, ZENITH, | 
SYLVANIA, and MAGNAVOX! Simple construction! Illus- 
trated information. Profit plan, and complete parts catalog | 
$2.. Money back guarantee! Earn $100,000 yearly!!! 


POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. K269C, Woodland Hills, CA 
91367 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


BIG PROFITS! People call you to order grocery 
coupon program. 1-800-634-8892, Ext. T12. 


| Repairing (not rene stone damaged wind- | 


shields and plate glass. Learn how a 3 minute 
| repair can earn you $1200/week! | 
CALL NOW! i F- | 
CALL NOW! 1-800-695-6224 | 
Есин LYNN, masa 01904 E 
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RECORD VIDEOTAPES—At Home. $5,000 
Monthly Possible. No pornography. Free Details. 
Write: CMS Video Company, 210 Lorna Square - 
#1635, Birmingham, AL 35216. 


"JUNKED" TIRES $1.00 POUND? (Send 
Stamp). Le Vallees, B1181, Wildwood, FL 34785. 


EARN $1500 WEEKLY mailing our circulars! 
Rush long SASE: SMS, Dept. POPS-A1, Box 
1960, Cordova, TN 38018- 1960. 


EARN $35, 000 TO $300,000 AT HOME PRO- 
CESSING FHA REFUNDS, TO START. IMME- 
DIATELY SEND $29.95 FOR COMPLETE 
START UP KIT TO: BILO, BOX 43104, FAYETTE- 
VILLE, NC 28309. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-512. Seminary, MS 39479. 


T-SHIRT PRINTING MACHINES. We manufac- 
ture professional single and multi-color screen 
printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable). 
Catco, 12201 NW 35 St., #102-PS, Coral 
Springs, FL 33065. 


AUTO BATTERY RECONDITIONING! (EASY). 
EARN HUNDREDS$$ WEEKLY!! TRADE “SE- 
CRETS” REVEALED! (FREE) INFORMATION! 
BATTERY OUTLET, BOX 3300PS, HICKORY, 


LEARN Gold, Silver, Scrap Recycling Business. 
(Free) Information: Recycling, Box 11216Р5, 
Reno, NV 69510-1216. 


` $500 WEEKLY mailing ads. Admailers Associ- 
ates. Box 51063, Durham, NC 27717. 


HOMEMAILERS Needed! Earn $300/100! 
SASE: Lintel-1PS, 50 Shuman, STE200, Naper- 
ville, IL 60563. 


MAILORDER CAREER: Start your own lucra- 
tive business without capital or experience. Free 
information! Butler Publishing Co.. 45 Butler 
Drive, Dept. 7000, Glastonbury, GE 06033 


MECHANICALLY inclined individuals desiring 
High Weekly Profits operating Small Мапи!ас- 
turing Business Without Investment write: 
Businesses-P, Box 9008, Baldwin, NY 
11510-9008. 


"SELL MONEY.” Become a Loan Broker! Free 
details. Dept. PS-228, Financial Planning, 126 
13th St.. Brooklyn, NY 11215, (718) 768-6803 
Ext. 200 (24 hrs.) FAX (718) 965-3400. 


FREE "Classifieds" aid. (Maximize your 
response/lower expenses!) Write: Brooks/P S3, 
Battle Ground, WA 98604-0010. 


OPPORTUNITIES IN MAILORDER. FREE infor- 
mation. Infoserve, Box 151832, Arlington, TX 
76015. 


$300.00 PER DAY for just mailing letters! Details | 


FREE! Moneymakers-S, Box 32368, Palm 
Beach Gardens, FL 33420. 


° 5,000 MONTHLY Appraising Real Estate. How to 
Book, $14.95. Worthington Enterprises, 5253 
Estrade Drive, San Jose, CA 95118. 


BECOME A REAL ESTATE APPRAISER. 
HOME STUDY. FREE LITERATURE. 


. 800-362-7070 DEPT. RP109. 


MONEY IN YOUR MAILBOX—Beginners write 
short paragraphs. Secret is what to write and 
where to sell. $3.95 to: Prodigy Reports, 1770-E 
Steiwer Rd., Jefferson, OR 97352. 


EASY WORK! EXCELLENT PAY! Taking Snap- 
shots. Send Sase. D&S, P.O. Box 3286, Laguna 
Hills, CA 92654. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY NEV- 
ER STOPS! Free information: Dasher, P.O. Box 
5320, Sevierville, TN 37864. 


EARN $8000 MONTHLY Working at Home! Free 
Details! Direct, Dept. Р51291, Box 330370, 
Kahului, HI 96732-0370. 


$1,000 WEEKLY, Recycle Batteries. Send 
$5.00. E.R.B., P.O. Box 138, Troy, AL 36081. 


OBTAIN THE FINANCING YOU NEED FOR 


YOUR NEW OR SMALL BUSINESS. Detailed | 


step by step manual on how to write successful 
business plans and make loan proposals. Writ- 
ten by professional financial consultants. Send 
$35.00 to: The Nolan Group, PO Box 895, East 
Longmeadow, Mass. 01028. 
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REFILL Toner Cartridges MAKE THOU- 
SANDS. Complete Step Guide. $19.95 + $3.50 
AH. Lazer Toner, 9338 Reseda, 2nd FL, North- 
ridge, CA 91324. 

MILLIONAIRE! For complete step by step 
plans, send $10 to: Frank B., Box 3707, St. Hoch, 
Quebec, Canada, G1K 3Y2. 


COMPUTER PORTRAIT BUSINESS. Make 
$900.00 daily! Information packet w/sources 
AND SAMPLE POSTER. Send wallet photo (re- 


turned) and $12.95: Computer Images RT1, Box | 


48-E, Perry, AR 72125. 


$25.00/POUND PAID For Scrap Aluminum? 
(YES. ... Free Details!) Write: Ameriscrap - 
Р51291, Alexandria Bay, New York 13607-0127. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Report 
reveal everything. Real Money, 111-PS, West 
Тора Тора, Ojai, CA. 93023. 

FREE LIST—"iegitimate" companies offering 
home-employment. (Many choices!) Write: Job- 
list - P81291, Alexandria Bay, New York 
13607-0250. 


COMPLETE CATALOG. 18 of the hottest home 
moneymaking manuals ever! Send $1.00 P&H. 
TNN Publications, 11310 North Freeway, Suite 
185, Houston, TX 77037. 


LIFESTYLE trainers needed. Part/fulltime. Will 
train. Home based. Extraordinary opportunity 
FOR ANYONE. (800) 688-5212. New Ark, 
P.O.Box 422, Lake Grove, NY 11755. 


PROFITABLE BUSINESSES. "HOW-TO" YOU 
START $5.00. ABILITY, 1784 ROUTE 383, 
SCOTTSVILLE, NY 14546. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates, Dept. 405, 
Montvale, NJ 07645. 


BUY IT WHOLESALE 


CLOSEOUTS - OVERRUNS!! Cassettes, С.05, 
L.Ps, VHS and Beta movies. Catalog $3.00. 
S.E.A. Supply Company, 7 Pond Rd., Gloucester, 
MA 01930. 


400,000 BARGAINS Below Wholesale! Many 
Free! Liquidations Closeouts! . . . Job Lots . . . 
Single Samples. Free details. Worldwide Bar- 
gainhunters, Box 1409-B, Holland, MI 49422. 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, Fern- 
dale, MI 48220. E E 
ROLEX PRESIDENT/SUBMARINER Exact 
Replicas. Quality watches. Wholesale prices. 
Brochure. 1-800-553-4334. 


CAR STEREO AND SECURITY CATALOG! 
$3.00, MARKO DISTRIBUTING, PO Box 2301, 
Pinellas Park, FL 34664-2301. 


CABLE EQUIPMENT 


CABLE T.V. 
EQUIPMENT 


| YEARS OF CUSTOMER SATISFACTION! 


Purchaser agrees 10 comply with all State and Federal laws ne- 
garding private ownership of Cable T.V. equipment. Consult your 
local officials 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. “New” 
MTS stereo add-on: mute & volurrie. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
4030 Beau-D-Rue Drive, Eagan, MN 55122. 


| DESCRAMBLERS, Converters, LOWEST 


PRICES. CNC Concepts Inc., P.O. Box 34503, 
Minneapolis, MN 55434 1-800-535-1843. 


CABLE TV SECRETS—the outlaw publication | 


the cable companies tried to ban. HBO, Movie 
Channel, Showtime Descramblers, Converters, 


etc. Suppliers list included. $9.95. Cable Facts, | 
| Box 711-Р5, Pataskala, OH 43062. 


e» 
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PO Box 26 • Wood Dale, IL 60191 


| (708) 766-5222/Fax (708) 766-5269 


Call CST Mon.-Fri. - 9-5 / Sat.-10-2 


JERROLD * SCIENTIFIC ATLANTA | 
OAK * ZENITH * HAMLIN * PIONEER 


Converter Only + Hand Helds 
Ch. З Filters • 3 Ft. Jumper Cable 
VISA/Mastercard C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


CABLE DESCRAMBLERS—ABSOLUTELY 
THE LOWEST PRICES! All major brands. CALL 
US LAST! ADVANCE ELECTRONICS 


1-800-659-3018. 


CABLE DESCHAMBLERS 
OAK M358 COMBO $39.95 
|Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer 
& MORE! OUR PRICES ARE BELOW WHOLESALE! 

CABLE- PLUS 
14417 Chase St. #481-М, Panorama City, СА 91402 | 


1-800-822- 9955 a Other Info. 1-818- 785- 4500] | 


NO CALIF SALES — 


ОЕА ЕНЬ WANT 


CABLE TV DESCRAMBLERS 
x CONVERTERS « 


and ACCESSORIES. 


PANAS NIC, JERROLD, OAK, 


PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006 


DESCRAMBLER KITS. Complete cable kit 
$44.95. Complete Satellite kit $49.95. Add $5 
shipping. Free Brochure. Summit ps, Box 489, 
Bronx, NY 10465 


CABLE TV 
“BOXES” 


Converters-Descramblers 


Е Remote Controls-Accessories 


* Guaranteed Best Prices * 
ж | Year Warranty -C.O D's ж 
* immediate Shipping * 
| * FREE CATALOG * 
| Call or Write 
| NAS/TRANS-WORLD CABLE CO. 
| ` 3958 North Lake Blvd. e Suite 255 
Lake Park, Florida 33403 
1-800-442-9333 
1-800-848-3997 


$9 CABLE TV == 
DESCRAMBLERS 


ALL TYPES 800-582-1114 
FREE CATALOG 
M.K. ELECTRONICS « 7958 Pines Bivd 
Suite 276 - Pembroke Pines, FL 33024 


TEST TURN-ONS 5A8580 5А8550 SAS 
5AB570/90 Zenith all Jerrold Starcom 

Tocom-VIP $44.95 each ipc. boxes SA В 
Starcom 7B/B Pioneer 6110 Tocom VIP $279 
each. 1-800-74-CABLE. | 


IF YOU WANT SOME OF THE BEST PRICE 
converters, descramblers, remote controls, 
ble equipment in general, call 1-313-790-78! 
No Michigan sales. | 


FREE CATALO(Q 


· CABLE T.V. BOXES - ALL TYPES 
* LOW PRICES - DEALER PRICES | 


` ACE PRODUCTS 


Ф 1-800-234-0726 


CABLE DESCRAMBLERS. Can't touch th 
Highest quality rock bottom prices. All branc 
Order now! HI-TECH ELECTRONICS (80 


| 745-5079. 


NU-VUE 
ELECTRONICS 
State of The Art 
Converters/Descramblers 


Free Catalog 
1-800-833-2915 


Includes Other Specialty 
Electronics 
Best Warranties/Best 
Guarantees 
175-B US Hwy. 1 
Suite 308 
Tequesta, FL 33469 


CARTOONING, SIGN PAINTING 


LEARN SIGN PAINTING. Earn while you learr 
FREE starter lesson: Signs, 65 West Broadway 
Newport, А.І. 02840. 


CB RADIO 


POLICE—FIRE SCANNERS, СВ'5 MARINI 
DENVER, CO 80219. 


LAND General mobile radios, СВ. scanners 
marine radios, radar detectors, auto alarms. Cat 
alog $2.00. Ray's, Box 14862P5, Ft. Worth, T; 
76117-0862. 


CB RADIO AND SCANNERS! Catalog $2.00 
MARKO DISTRIBUTING, PO Box 2301, Pinella: 
Park, FL 34664-2301. 


CLASSIC CARS 


BATTERY MASTER SWITCH 


Patent Pending 


Disconnects all electrical circuits witl 
a simple turn of the knob. Attache: 
to battery in minutes. Heavy duty 
suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevent: 
electrical fires, provides emergenc' 
cut-off. 

Remove knob to stop theft and un 
authorized operation. 


$14.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 1668€ 
814-684-2603 


Quantity discounts—12 units or more 


COMPUTERS 
JILD YOUR OWN COMPUTER 
ioks XT, 286, 386, 486 $20.95 each. 
300-765-1714 


UARANTEED Computer Chips, millions 
Кей, shipped within 24 hours. FLETCHER's 
|0-874-6707. Fax 602-545-7033. 


COMPUTER BUSINESS IDEAS $13.95 
sk-Connection, РОВ 710668, Santee, СА 
D72- 0668 (619) 562- 1474. 


LORDER DYNAMITE! Sell PC Shareware 
sks. Free Report. DATAFOCUS, P.O. Box 
je 09, Florence, MA 01060-0603. 


DW TO BUY THE RIGHT Р.С. Be Sure To 
sad This Report First. Send $5.00 To: Jacobs 
»sociates, P.O. Box 93051, Headon Postal Sta- 
n, Burlington, Ont., Canada L7M4A3. 


PC BUYERS! New Book written for you. 
LOOK BEFORE THE LEAP" ISBN 
9627843-0-3. $15.95 + $3.50 S/H: HERE'S 
LP! P.O. Box 1623, Sioux City, IA 51102. 
ders only—(800) 444- 2524, ext. 63. 


HUNDREDS on computers, get the LOW- 
ST PRICES POSSIBLE! Details only $15.00. 
aul D., 2212 West VanBeck, Milwaukee, WI 
302021. 


YSICS TUTORIAL SOFTWARE. Don' Hire 
Tutor, Use Powerful Program Instead. IBM 


13.95. Software, Р.О. Box 634665, Margate, FL 
BUD. 


ROGRAMMERS! Software CopyRight Regis- 
ations. Kit: $15.00. Information: Sase, JPW, 
О. Box 15140, Arlington, VA 22215. 


DO-IT-YOURSELF 


TELEPHONE LISTENING DEVICE 


Record telephone conversabons in your office or 

home Connects between any cassetie or tapa 

EX recorder and your lelephone lina. Starts auto- 

w^ matically when phone rs answered Records both 

.. Sides of conversabon Stops recorder whan 
` phone is hung up 

+ 1 Ф 
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Super Powerful FM TRANSMITTER 
Many limes more powerful than other transmiaters 
Transmits up їй Ча mile to апу FM rado -Easy to 
Assembie Ki - up to 9V battery [not mc! | 
For catalog o! Transmaters, Voce Scrambiers and 
ther specialty items, enclose $2.00 to USI Corp 
Call 407-725-1000 or send $19.95 + £1.00 
shipping per item to: USI Corp., PO Box 
PS-2052, Melbourne, FL 22902 СОО ОК. 


Tul 


IRROWHEAD Making. VHS $29.95 S/H $3.50. 
fommons, Box 5012-PS, Central Point, OR 
7502. 


1,000 CATALOGS listed. PTT For Any- 
"ing! $5.95 CATALOGS. Box 92452X, Atlanta, 
1А 30314. 


IUARTZ CLOCK MOVEMENTS and supplies! 


ow Prices! Yankee Ingenuity, Box 1135, Altus, . 


)K 73522. 


IUGGED? WIRETAPPED? Find out fast! Coun- 
measures equipment catalog $1.00. Capri, 
ох 5895, Bayfield, CO 81122. 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT CANON" COPIERS | 
it З 
5 easy SAVE OVER 75% LASER ! PRINTERS 


Corpi iul ciud ai 


ey {т шшш |. 

EUR are | _ 
MORACK CE n E | 
INCORPORATED Order or Information eme: zn ' ê 
3132 indan! E ux - (800) 837.9686 
Pals ills. IL. БАЈ ZE FAL | (708) 58. 8203 


URVEILLANCE - COUNTERSURVET.- 
ANCE! Guaranteed Lowest Prices! Huge 
atalog $5.00 (Refundable) PROTECTOR, Box 
2029-4A, Salt Lake City, UT 84152. 


ONG PLAY CASSETTE RECORDERS, 
OICE-ACTIVATED. RECORDS 12 HOURS 
ER STANDARD CASSETTE. FREE BRO- 
HURE. PRODUCTIVE ELECTRONICS, BOX 
30024, NORCROSS, GA 30093. 


ЕМЗТОМЕ FACETING MACHINE. Plans and 
structions, $29.50, LE Inc., Р.О. Box 1551, 
pple Valley, CA 92307. 


PICKS UP A WHISPER 
5250 FEET AWAY! 


Easy to assemble kit includes all and 
лнн - only $79.99+ Leas 


COD's add $4. Checks alow 21 days, 
ECO 
Pty hohe BEDFORD ‘itis, NY 
91 4-232-3878 


CALLER ID. $49.99 Screen and Record Phone 
Calls. Details $1.00. CBR, Box 212, Rochelle 
Park, NJ 07662. 


LASERS: TIRED OF WEAK BEAMS? Build 
high-powered pulsed laser for microwelding: 
single-shot holography. Detailed, tested plans 
$25.00. Send money order to GLC, 5917 Dry- 


bone Circle, Kearns, UT 84118-7609. 


WORLD'S SMALLEST 
FM TRANSMITTER 


ALL OTHERS OBSOLETE! 
Mew Surface Mount Technology 


(SMT) makes the XST500 the 
smallest most advanced FM 


gy 
battery, it works with at FM 
receiver and is easily tuned over 
the FM radio band. Order our 


CHECK, VISA, or MC 


$39.95 op avo £539 
1-800-336-7389 


ХАНГИ ELECTRONICS 


201 E Southern Ave, Suite 111, Tempe. i 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


SURVEILLANCE - Security - Secrets, Equip- 
ment, Instruction. Towers, P.O. Box 131, Cooke- 
ville, ТМ 38503. 


CONVERT 12VDC to 120VAC, car battery. Bat- 
tery powers drills, saws, computers, T.V.s and 
more. Plans, $10.00. Dilton Design Technolo- 
gies, 149 Jessop, Saskatoon, Saskatchewan, 
Canada S7N 1Y3. 


AUTO-ANNOUNCER detects visitors before 
they reach your door! Can be part of security 
system. Plans $8.00 postage paid. Announcer, 
225 Lowery, Medon, TN 38356. 


FM TRANSMITTER—2 WATTS OUTPUT! 
Easy assembly. $18.95. Stan Freeman, 369 Zan- 
deckis, Chehalis, WA 98532. 


LASERS, 5mw To 20 watts. Hundreds of Laser 
Related Products & Plans. For Catalog Call 
714-278-0563, or Write MWK Industries, 1269 
Pomona Ad., Corona CA 91720. 


ELECTROPLATING TEXTBOOK, ELEC- 
TROPLATE METALLICS NONMETALLICS. 
$14.95. Details free. Tropic, X95, Palm Bay. FL 
32906-0095. 


К EMATK 


anm nanm 


| RECYCLE NEWSPAPERS, CARTONS AT 


HOME. FREE Information! IC Enterprises, 
5265, 4981 Hwy.7 East, Unit 12A, Markham, 
Ont., Canada L3R 1N1. 


HICCUPS - NEVER A PROBLEM AGAIN! The 
next time they occur, you and others can have 


|| IMMEDIATE RELIEF by stopping them with a 


newly discoverd, quick and easy technique. SAT- 
ISFACTION GUARANTEED. Explanatory fact 
report $5.00 and SASE to: BIRMACO, Research 


Dept. 4, Р.О. Box 640, Sperry, OK 74073. 


AMAZING 


SCIENTIFIC & ELECTRONIC 


PRODUCTS 
LASERS AND SCIENTIFIC DEVICES 
їн 3mw Vis Red Laser Diode System Kil ...............5159.50 
LLISTK Laser Beam" Bounce" Listener Kit ...................5499.5) 
LHC2K Visible Simulated 3 Color Laser Kit...................544.50 
LC? 40 Watt Burning Cutting Laser Plans .................. $20.00 
4 ‘Hi Powered Pulsed Drilling Laser Plans... 020.00 
LGUA) 1 lû 2m Неће Vis Red Laser Gun Assembled .. $199.00 
ЦИ . — Laser Lite Show = 3 Methods Plams................... $70.00 
SISK See in the Dark ЙЇ..................................... $200.50 
EMLIK — Electromagnetic Coil Gun Kit... $69.50 
MCP1 Hi Velocity Coil Gun Pians .. КИШИ. у] 
LEW Levitating Device Plans ..........._..................... $10.00 
ЕН! Electronic Hypnotism Techniques Plans .............. 518.00 
HEH VOLTAGE AND PLASMA DISPLAY DEVICES 
HVMTK 75,000 Vol! DC Variable Dutpul Lab Source Kit. ,.. $148.5 
IQG3K — — lon Ray Gun Kit, project energy without wires ......$69.50 
WIGS 12V/115 VAC Hi Qut Neg lon Generator КИ........... 4.5% 
Telekinelic Enhancer/Elactric Man Assembled ......599.50 
| 1б Lightning Display Globe Kit ............................ $54.50 
BTC1K Worlds Smallest Tesla Coil Kil.........................949.90 
BTC3K 250KV Table Top Tesla Coil Kit ....................... $249.50 | 
ETCS 1.5 Million Volts Tesla Coil Pians ..................... $20.00 
АЗ Jacobs Ladder = 3 Models Plans ..................... $5.00 
GRAT Anti Gravity Ganeralor Plaas ...................... «10.00 
PFS20 Plasma Fire Saber Assembled ......................... $69.50 
DPL2U — Dancing Plasma to Music and Sounds Assambied ..$79.50 
SECURITY AND PROTECTION DEVICES 
IPG70 Invisible Pain Field Blast Wave Gen Assembled ....574.5] 
PSPAK Phasor Sonic Blast Wave Pistol Kit ................... $58.50 
LISTIO — — Infinity Amir, Listen in Via Phone Assembled ...... Km 50 
TAT30 Automatic Tel Recording Device Assembled.........$24,50 
VWPMTK — 3Mi. FM Auto Tel Transmitter Kit ..................... $48.50 
ВМИК ЗМ. FM Voice Transmitter KH ........................ $8.3) 
HODIK — Homing/Tracking Beeper Transmitter Kil .............$49.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-271-1705 
or 24 HRS OH 1-503-673-4730 or FAX IT TO 1-803-672-5406 
VISA, MC, CHECK, МО IN US FUNDS. INCLUDE 1% SHIPPING. ORDERS 
$100.00 & UP ONLY ADO $10.00. CATALOG $1.00 OR FREE WITH ORDER 


INFORMATION UNLIMITED 


Р.О. BOX 716, DEPT. PS9, AMHERST, NH 03031 


FLAT ROOFS - SAVE 70%. Solve any problem. 
Any size roof. Revolutionary reinforced Acrylic 
system. Easy, safe, foolproof. Proven 23 years. 
We manufacture, consult, instruct. FREE Infor 
mation: PSK ROOFAGE, P.O. Box 2784, Lehigh 
Valley, PA 18001-2784. 


—— LASER 


P. О. Box 1724 * Glendale, AZ 85301 * (602) 934-9387 


REMOTE Control Telephone Recorder, $479.00. 
Room Monitor, $175.00. Room and Telephone, 
$275.00. Surveillance Catalog, $5.00. Losten 


918-683-9589. 


Do You Know 
Who's Calling 
When Your Phone Rings? 


THE CALL IDENTIFIER* has the Answer 


* displays callers phone number 


when your phone rings 
* stores phone numbers $79.95... 
with date and time of call check money order 
SURVEILLANCE-COUNTERSURVEILLANCE 
EQUIPMENT CATALOG.. 95.4 00 


^ [ETRA LONG RANGE FM 539.95 poo 
| [voice] TRANSMITTER KIT (easy osemty) 


© 
Р.О. Box 337, Buffala, HF 14226 
Si МА 691: ipie 
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deperit INSTRUMENTS | 


Electronics, 603 Elgin, Muskogee, OK 74401. | 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved home study. Most affordable and com- 
prehensive. 100 years of legal training. FREE 
CATALOG 1-800-826-9228. BLACKSTONE 
SCHOOL OF LAW, P.O. Box 871449, Dept. PS, 
Dallas, Texas 75287. 


FREE COLLEGE TAPE External Degrees 
Business. Public Administration, LAW, Graduate- 
Undergraduate, Financial Aid. (800) 759-0005 
Ext 618, LASALLE UNIVERSITY, Mandeville, 
LA 70470- 4000. 


WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933. Term 
Soon. Free Catalog-COL. Gordon E. Taylor, Box 
949, Dept. 3, Mason City, ІА 50401. 515 
423-5242. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES, ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826-PS, BENICIA, CA 94510. 
(800) 835-8535. 


LEARN SKIP TRACING AND MISSING INDI- 
VIDUAL INVESTIGATIONS. Become an expert 
skip tracer. Complete training program from 
‘AMERICAN TRACING CORPORATION. Send 
$2.00 for 16 pages INFOPACK, 289 College 
Street, Burlington, VT 05401 “8320. 


RECEIVE FREE GOVERNMENT GRANTS! 
.. , Never repay! Rush'long SASE: SMS, Dept. 
POPS-B1, Box 1960, Cordova, TM 38018-1960. 


ELECTRONIC ENGINEERING. 8 volumes 
complete. $109.95. No prior knowledge required. 
Free brochure. BT Books, 1203 Grant Ave., 
Rockford, IL 61103. 


| BECOME A PARALEGAL. WORK WITH AT- 
TORNEYS. HOME STUDY. FREE CATA- 
LOGUE. 800-362-7070 DEPT. LP109. 


BOOST YOUR CAREER!! With the Prestigious 
DIPLOMA or ASSOCIATE-DEGREE, home- 
study, all majors, easy, credit-points, accredited, 
approved International College, guiding faculty, 
extraordinary low tuition: YAACOV COLLEGE 
INTERNATIONAL, P.O.B. 30222, 3001-DE ROT- 
TERDAM, NETHERLANDS 


FULLY APPROVED UNIVERSITY DEGREES! 
Economical home study for Bachelor's, Masters, 
Ph.D.. fully approved by the California Superin- 
tendent of Public Instruction. Prestigious faculty 
counsels for independent study and life ex- 
perience credits (5000 enrolled students, 400 
faculty). Free information—Richard Crews, 
M.D. (Harvard), President, Columbia Pacific 
University, Department 2R5D, 1415 Third 
Street, San Rafael, CA 94901. Toll free: 
(800) 227-0119; California: (800) 552-5522; or 
(415) 459-1650. 


BE A LOCKSMITH: MONEYMAKING CA- 
REER. FREE BOOK. LOCKSMITHING INSTI- 
TUTE, DEPT. 311-121, FAIRFIELD, NJ 07004. 


|I, ELECTRIC VEHICLES 


ELECTRIC Cars, Conversion Manuals, Parts 
and supply sources, newsletters—The most 
complete electric vehicle source $5.00 Perfor- 
mance Speedway, 2810-B Algonquin, Jackson- 
ville, FL 32210. 


` ELECTRONIC SUPPLIES & 


EQUIPMENT 


counts on all products (except cellular) Free 
shipping on orders $50.00 + . All products guar- 
anteed. COD, Visa, MC, Discover, RSVP. Most 
items in stock. 1-800-238-8999. 


TRANSISTORS, TUBES, IC's, DIGITAL 
PROBES, CABLE SUPPLIES, MUCH MORE! 
Guaranteed. Unbelievable Prices! List $2.00 
(Refundable) C. Masterjohn, Box 283, West 
Brookfield, MA 01585. 


SURVEILLANCE - Privacy control - Debugging - 
Protection. (Kits - assembled) Large new catalog 
$8.00 Tri-Tron 2209F Lapalco, Harvey LA 70058. 
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FREE 1992 RADIO SHACK CATALOG. Dis- 


INCREDIBLE BUYS! ELECTRONIC, COMPUT- 
ER SURPLUS. CATALOG $3.00. SURPLUS 
(PS), BOX 276, ALBURG, VT 05440. 


BUGGED? PHONE TAPPED? FREE Catalog of 
Fantastic Electronic Devices tells you Fast! 
1-800-732-5000. 


EMPLOYMENT INFORMATION 


AUSTRALIAN EMPLOYMENT OPPOR- 
TUNITIES REPORT. Jobs in demand and how to 
secure one. USS10.00 ETA, P.O. 1454, Arm- 
idale, NSW 2350, Australia. 


READ BOOKS FOR PAY! $100 007116! Rush 
long SASE: SMS, Dept. POPS-C2, Box 1960 
Cordova, TN 38018-1960 


mm —Á— — 


EASY work! Excellent Pay! Assemble Products 
at home. Toll free 1-800-467-5566 Ext. 8068. 


$1000.00 weekly possible, comfort your home. 
Sase, Worldwide Sales, 3412 Lake Drive, Gran- 
ite City, IL 62040. 


ENERGY SAVING | 


3-PLY RADIANT BARRIER 

ENJOY EXCEPTIONAL ENERGY SAVINGS 
AND HOME COMFORT AT LOW COSTS. 

Won-Toxic, installs easily in attics, sidewalls and floors 


Reduces attic summer heat дат by as much as 30%. Cuts 
winter heat loss in sidewalls and floors. Proven savings! 
Send $1.00 for brocure and produci sample. 


R-FAX TECHNOLOGIES, INC. (800) 622-0663 
651 E. MONTEREY AVE., POMONA. СА 91767 


SOLAR, GREENHOUSE, AQUACULTURE 
AND ENERGY SAVING CATALOG! 64 pages 
Order from one expert source. Featuring Sun- 
Lite* for do-it-yourselfers, builders, designers 

' America's largest energy saving mail order 
house! $1.00 postpaid. Solar Components Cor- 
poration, Dept. PS. 121 Valley St.. Manchester, 
NH 03103. PHONE 603-668-8186 


Your Hot Water Heater. Proven, Efficient, Easy 
Installation in Garage. Workshop, Cabin, Porch. 
Send $19.95, $2.00 S/H to: Idea, Inc.. Box 
26173, Shoreview, MN 55126. 


RADIANT BARRIER—Heynolds Reflective 
Insulation—$.08 sq. ft. Box 50072, Knoxville, TN 
37950. 
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FINANCIAL 


DEBTS? BILLS? BAD CREDIT? No problem! 
We'll help now. Applications accepted 
$500-$50.000. Not a loan company. Free арр: 
TCAC, Dept. PS. 400 Century Park Sdbth #117, 
Birmingham, Alabama 35226 or call 
1-800-869-0607. 

COMPUTER-Erase Bad Credit Free Instantly. 


Free Details: Gold(P), 13950 Ventura, Sherman 
Oaks, CA 91423. 


| GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


RECEIVE FREE GOVERNMENT GRANTS! 
. ... Never Repay! Rush юпа SASE: SMS, Оер! 
РОР5-В2, Box 1960, Cordova, TN 38018-1960 


BOOKLET RAISE $50,000 WITH CREDIT 
| CARDS. $5.00-NO CHECKS. HAP, 2906 
| NORTHEAST, FLAGSTAFF, Ac 80004. 


PROTECT YOURSELF FROM FRAUD. De- 
tailed report. $5.00. Aware, P.O. Box 964, San 
Rafael, CA 94915. 


MONEY PROBLEMS? Tired of working to only 

pay your bills? Find out how to get out ol debt and 

stay out. New, quick and easy guide to financial 
| freedom! Getting another loan is not the answer. 

Send $7.95 now to: Financial Management 
| Group, P.O. Box 691235, Orlando, FL 32869. 


| CASH Signature Loans; CREDIT, Establish, In- 
crease Limits; All Major Credit Cards Available. 
GUARANTEED. SASE $10, BBI, 18351 
Kuykendahl 294, Spring, TX 77379 


FOR INVENTORS 


THE MAGAZINE FOR INVENTORS: “inventor's 
Digest". Since 1985. $20.00 'year. Money-back 


|guarantee. 1-800-525-5885. Free patent | 


manual. Visa/MC. 
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WORK DIRECTLY WITH 


REGISTERED PATENT ATTORNEY 
AND ENGINEER 


31 YEARS COMBINED ENGINEERING | 


AND PATENT EXPERIENCE 
US & INTERNATIONAL PATENT APPLICATIONS 


Patent and develop your idea with the 
experience of an expert. Call or write 


| for free 148 page brochure, confidential 


advice and forms for confidential 
disclosure and record of invention. 


Overseas production, prototypes 
and research readily avaliable. 


INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
copyrights and trademarks 
Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL., 


REGISTERED PATENT ATTOANEY 
US PATENT REGISTRATION 26,755 


171 STILLWELL LA, SYOSSET, NY 11791 
Gaito! free ) 800-367-7749 


(OUTSIDE USA 516-367-7777 


FAX 516-692-2787 


MARKETING-DEVELOPMENT! Your Inven- 


tions Marketed, Developed by Professional Engi- 
neer former U.S. PATENT OFFICE EXAMINER 
& MANUFACTURERS REPRESENTATIVE: 
FREE INVENTION PROTECTION CERTIFI- 
CATES. Suite 3815 PS Woolworth Building. New 
York, NY 10277. 


INVENTORS: Free information on offering your 


invention for sale. Kessler Sales Corporation, 
C-7-Fl, Fremont, Ohio 43420. 


| REGISTERED PATENT ATTORNEY. D. A. 


Kettlestrings. Free patent'trademark informa- 
tion. 1-800-748-6216. 


——————— NEW IDEAS? MAKE SOMETHING HAPPEN! 
GENERATE SUPPLEMENTAL HEAT From | 


We have expertise designing, developing, mar- 
keting and licensing new products to brand- 
name companies with sales worldwide - earning 


millions! Free Information. GREAT AMERICAN | 


ROYALTY GROUP 1- 513-3698108. 


ALL NEW PRODUCTS/DEAS Free Develop- 
ment, Patenting and Licensing package. call 
Davison & Associates, 1-800-677-6382. 24hrs. 


| PATENT AND DEVELOP Your Invention. Regis- 


tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746- 4879. (516) 499-4343. 


AVOID SCAMS! Free information ‘exposing in- 
vention, marketing/patenting companies. 
1-800-428-5779. 


FREE invention appraisal plus protection forms | 


and intormation kit. Over 100.000 inventors as- 
sisted since 1975. Affiliated Inventors Founda- 


| ton. 1-800-525-5885. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAM INVENTORS 


| CORP. for free information. Serving inventors 


since 1975. 1-800-338-5656. 

GAME TOY INVENTIONS WANTED! Expert 
Evaluation. Presentation to Companies. 
1 -800-48-NVENT. 

PATENT ATTORNEY. Free Inventors Hand- 


book. Direct Washington Services, J.P. Halvonik, 
Esq., 1-800-876-6670. 


REGISTERED PATENT AGENT. Pateni 
searches, applications. Free information: Box 
5192, Arlington, VA 22205. 


NOTHING IS FREE Plastic Company Seeking 
Inventors With Investment Ability, Cost Compa- 
rable To Licensing Companies. (319) 354-4031 , 


PROTECTION FORMS $45. set of Expert - Con- 


fidential = Financier - Research/Development | 
| Agreements. PROTECT-YOURSELF SYS- 


TEMS, Р.О. Box 318, Linswood, NJ 08221. 


INVENTORS Your first step is important. For 
FREE advice, call ADVANCED PATENT SER- 
VICES, Washington, DC, B00-458-0352. 


` HOME REPAIRS & REMODELING 


“STI-LIGHTING” 1-800-777-3742. Save up to 
| 40% on name brand lighting. 


` FOR THE HOME 


REVITALIZE YOUR HOME with color balanced 
lighting. Catalog $1.00 refundable with order. 
Lights Up, P.O. Box 446, Ramsey, IL 62080. 


LAWNMOWER ELECTRIC START KIT. Easy 
to install conversion kit $12.95 plus $1.95 S&H. 
Detailed instructions. Lalon Products, P.O. Box 
446, West Columbia, TX 77486. 


CHAIN ALARM prevents entry, while blasting 


shriek. Installs easily to most openings. $14.95 | 


to: CC Enterprises, PO Box #364, Cincinnati, 
OH45103. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS: 
MAGAZINES! Sampler. 3$2.98. FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-3B, 
Dana Point, CA 92629. 


| GARDENING 
AUTOMATED HYDROPONIC GARDEN using 


| PVC pipe. Complete plans $9.95, REILY, 3271 
Turtle Lake СІ., Marrietta, GA 30067. 


HANGING Hydroponics Similar To Epcot. Plans, 
Parts List $9.99. Hydrogarden, 226 Sterry St.. 
| Pawtucket, RI 02860. 


GIFTS 
ROLEX Replica. Quartz & Automatic. Men & 


Women. Best Prices. 818-763-2028 or 
818-780-2350. 


GOOD EATING 


BOB's BODACIOUS В-В Que Sauce Unique 
Sauce. SASE $2.00 204 N. E! Camino Real, 
Suite E206, Encinitas, CA 92024 


BANANAS, yes six ways to prepare, great for 
parties and you. $3.00 SASE. PLANT DEPOT. 
241 N. Lombard. Opelousas, LA 70570. 


"COUCHE-COUCHE" (cajun breakfast cereal) | 


Send $5.00 check + SASE. M.J. T., 103 West Dr., 
New Iberia. LA 70560. 


BLUE Ribbon Lemon Meringue Pie Recipe. 
$2.50. Sase. Olinda Fritz, Box 1172, Upland, CA 
91786. 


HOMEMADE SODA POP! Pennies.bottle. In- 
structions, recipes. $5.00. Grey Pilgrim, P.O. Box 
356-512, Lookout Mtn., TN 37350. 


INDIAN FAY BREAD and more, $4.00, SASE, 
EZ-Bread, Box 734, Sapulpa, OK 74066. 


GOVERNMENT SURPLUS 


| DRUG RAID SEIZURES! Buy dirt cheap. Cars, 


houses, boats, computers, furniture. Seizures: 
Box 4309-YG West Covina, CA 91791. 


HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs, door harps, | 


dollhouses, clocks, music boxes, weather instru- 
ments. crafts, furniture with our plans, parts, kits, 
supplies—Catalog $1.00—(800) B48-4363— 
Cherry Tree Toys. Belmont, Ohio 43718-0369 


BUILD clocks for profit (cost under $8.00 each!) 


Our videos show you how! Wholesale clock 
catalog $3.00 (credited) contains over 1500 
items! Steebar, P.O. Box 463-5. Andover. NJ 
07621-0463. 


SNACK table plans. $3 95. L.S.A.S.E. plus 
FREE meat tenderizer plans. Picmor и Вох 
308, Raybrook, NY 12977 


DO IT YOURSELF —Country Craft, Over 25 


| Easy to Make Designs $9.95, SASE. H B. 


CRAFTS, Rt. 1, Box 242-Z, Hedgesville, WVA 
25427. 


HOME HEATING, FUEL SAVERS 


GUARANTY A QUALITY INSTALLATION. GET 
THE FACTS. GUIDEBOOK WRITTEN BY 
PROFESSIONAL HVAC CONTRACTOR 
$9.50: MARTIN, PO BOX 445, DECATUR, GA 
30031-0445, 


FREE FIREWOOD—Send $5 for details. Gate- 
way, Box 62418, Colorado Springs, CO 80926. 


FIREPLACE Grate Designed to Deliver More 
Heat. Details. Contact Wilson Industries, Rt. 1. 
Box 171, Plainview, TX 79072, 806-895-4640, 


KEEP WINTER OUT. WEATHER INSULA- 
TION, SEND $29.95 lor materials and instruc- 
tions. 417-B Foothill Blvd., Suite 131, Glendora. 
CA 91740. 


HEARING AIDS - 


HUGE SAVINGS. Eliminate dealer markup. Fré 
Trial. Batteries wholesale. Terms Arr: angel 
Lioyds-PSC, Rockford, IL 61104. C 

1-800-323-1212 Toll Free. 1 


SS | 


Cy HEARING AIDS 


FREE 


I SUPER SAVINGS! Newest. Finest. Al 
ge types. Buy ыкы. & save AL to HALF 

Sold by AIR N MAIL on HOME 
i TRIAL FREE Catalog. Write 


PRICE CATALOG. 


FREE Hearing Aid Catalog. All Models. Hug 
savings! No salesman will call. RHODES Dep 
12T. Brookport, 
453-4905. 


IL 62910. Phone 1-800 


| CATALOG! 

| New Hearing Aids 

| * All Models Pr 

e Huge Savings Os 

| * No Salesman will call 

Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


ASSEMBLERS: Excellent income to assemble 


| products from your home. 504-646-1700 DEPT 
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HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


EARN $1500 WEEKLY mailing our circulars! 
Rush long SASE: SMS. Dept. POPS-A2, Box 
1960 Cordova, TN 38018-1960 


HOVERCRAFT Plans, З 10 160 Hp. Information 
$5.00 (refundable) Sevtec, Box 846, Monroe, 
WA 98272 


INVENTIONS WANTED 


HONG KONG factory needs several new prod- 
ucts for their oversea buyers. Send product ideas 
for royalty evaluation. Can produce exclusively. 
Hongkong Plastic Metal Products Company, Box 


| 69627, Kwuntong. Hongkong. 


INVENTIONS, ideas, new products! Presenta- 
tion to Industry. National exposition. 1-800-288- 
IDEA. 


INVENTORS: Call TLCI for free information’ 
inventors Newsletter 1-800-468-7200, 24 hrs/ 
day-USA Canada. 


LEARN how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 


| tion, C-7-IW, Fremont, OH 43420. 


TALK IS CHEAP. Have an idea? Don't know 
what to do? Before you spend thousands, spend 
a few minutes with InvenTel. We can help. 
1-900-226-8368. $4.95 per minute. Not a record- 
ing. 

DON'T WASTE YOUR VALUABLE TIME ON 
FREEBIES! Patent searches may cost $950! 
Now save hundreds! Initial printout of relevant 
patents by nationally 'ecognized patent lawfirm 
for $79. Send for information. 19 Chenago 
Street, Suite 606, Binghamton, NY 13901. 


INVENTORS! Call IMPAC for free information 
kit. USA/Canada: 1-800-225-5800 (24 Hours!) 


HUNTING & FISHING INFO 


FRUMARK WRIST-ROCKET 
he Original Trumark folding 5 ] 5. 00 ; 


rrist-braced slingshot stores 
mmo in handle. 225 Yard Range! $15.00 


eludes slingshot, 70 rounds of 1/2" white Tracer 
rand marbles, аги replacement powerband assembly 


E dias 39th YEAR! PT 
ii. n "em 
ie 


NO COD E. 


emi-automatically shoots 

ix shots in rapid-fire-succession 
2" barrel shoots bands up to 30 feet 
lack plastic with tough nylon starwheel 


JEWELRY 


IATCH REPLICAS. LOWEST PRICES! War- 
nty! Exact Color! 18KT Goldplated! (404) 
53-3872 


JOKES & NOVELTIES 


AZING! Magnetic PEN floats in the air. 
rites too! Only $5.00. E.S.P. Enterprises, 923 
roadway Westbury, NY 11590. 


\UTRAGEOUSLY HILARIOUS caásette! 
\UARANTEED laughter! FREE details. Send 
aif-addressed stamped envelope: Empire, 6260 
ке, #1018, Cudahy, WI 53110-3235. 


тишн: 
“KITES 


| FREE COLOR CATALOG 
| Choose from over 200 kites. 
Many unusual & innovative designs. 


| Call or write for your catalog today! " 


| Into The Wind • (800) 541-0314 
er Pear! St., Boulder, CO 80302 
i d |. EH (HN Hm HM M Е - 


MSCOVER .. BOOMERANGS! HI-TECH De- 
igns You Want. Free Catalog. FANTASTIC! 
joomerangMan, 1806-2 N. 3rd., Monroe, LA 
1201-4222 

"LY the GREAT BIG KITE! 19.5 Foot Wingspan 


3entle Giant. Colossal Kiteworks 
-800-336-1285. 


LOANS BY MAIL 


MMEDIATE Loans to deserving individuals re- 
used elsewhere. Many plans included. Try us! 
issociates РЗ, Box 9008, Baldwin, NY 
1510-9008. 


IORROW $500-$40,000! "Overnight" On Sig- 
iature. Keep indefinitely! Action, Box 5499-Y 
diamond Bar, CA 91765. 


IORROW: $100 - $100,000! Fast! Confidential. 
alendale Associates, Р.О. Box 260279, Plano, 
`Х 75026. 1-800-444-6599, 


ASH 24- to 4B-hours! Fast Approval! All types 
f loans, car, home, business. PFS, 210 5th 
wenue, Dept. 1102, NY, NY 10010. 


IORROW $500 - $40,000! "On Signature"! Any 
'urpose! 97% Eligible! Free Application: 
lational, Box 7627, Long Beach, CA 90807. 


IORROW BY MAIL Get $500-$75,000 Quickly. 
learly Everyone Qualifies! Request Free Ap- 
lication. MJS Industry, Box 531, Bronx, NY 
0461-0208. 


(100,000 line credit without investigation! Pri- 
ate Swiss bank account! Other financial bene- 


ts! Free valuable report! NACC PS-4 Box 5399, | 
| At Home. Call Toll Free (800) 467- 5566 Ext. 


orrance, CA 90503. i 


OANS ! LOW PAYMENTS. (Example: $5000 
'ersonal approximately $155/month). Visa/ 
fasterCard. 1-800-535-4942. 


IORROW $100-$100,000. Quickly, on 
ignature/Secured Immediately! Apply Now! 
-404-879-5514. 


RAB BUSINESSMEN have money to buy and 
west. Top finders fees paid. IMEA. 1291/Р51. 
Ox 3574. Newport Beach, CA 92659-8574. 
714) 722-9260. 


TRUMARK SNAPSHO T.. 
380 5 | 9^5 With 12 
“у> /2.7? „е 


POSTAGE 


PAID SEND CHECK ОН 


MONEY ORDER TO 

TRUMARK 
Р.о. BOX 1823823 
” BOULDER, CO 50308 


LOANS BY MAIL 


RECEIVE FREE GOVERNMENT GRANTS! 
... Never repay! Rush long SASE: SMS, Dept. 
POPS-B3, Box 1950. Cordova, TN 380 18-1960. 


NEED MONEY? BORROW $500 TO MIL- 
LIONS QUICKLY. BUSINESS-PERSONAL. 
EVERYONE WELCOME. TO QUALIFY RE- 
QUEST FREE APPLICATION. WRITE: JDS, 


BOX 430, BOTKINS, OH 45306. CALL | 


(419)999-1338. 


MAGIC, GAMES, JOKES 


AMAZING BAR TRICKS. Impress friends, win 
drinks! $4.95, AES Services, P.O.Box 282, Nov- 
eity, OH 44072. 


MAILING LIST 


| ACTIVE NEW OPPORTUNIST NAMES! 


GUARANTEED! FAST DELIVERY! MIXED | 


STATES! 200/$12; 500/$18; 1000/$28. DEAL- 
ER'S CO-OP, BOX 526-PS, GRIFFITH, IN 
46319, 1-800-992-9405. 


EARN bigger profits! New professional top of the 
line computerized full-feature guaranteed mail- 
ing lists $4-hundred $30-thousand labels. 
Mailco, 1418 Homan, Ft. Worth, TX 76106-9055. 


PUBLIC SCHOOL DISTRICT mail labels. 
$5/100 by states. All valid. $20.00 minimum. 
Independent Printing, 106 South Rebecca, Gays 


Mills, WI 54631. 


MISCELLANEOUS 


PHILADELPHIA EXPERIMENT: ship rendered 
INVISIBLE (1943). Thorough TECHNICAL de- 
tails US$40. Alexander Strang Fraser, Box 
991-C, Nelson, BC, Canada VIL БА5. 


AVOID COSTLY D.U.I. ARRESTS. Send $1. 00 
to BHEATHE EASY, 12071 Estate Lane, Peck, 
KS 671 20. 


RECYCLE PAPER Send For Plans, Details, And 
Picture of PAPER BALER and CHAIR 55.00. 
"Mitschelen', RRH1. Box 327M, Mission, TX 


| 78572. 


MODELS—SHIPS, CARS, PLANES, 


ROCKETS 


LIVE STEAM MODELS! 100 Kits or Assembled. 
Stunning Colored Catalog $5.95 Refundable. 
Diamond Enterprises. Dept PS Box 537, Alex- 
andria Bay, NY 13607 PHONE: (613)-475-1771. 


STEAM ENGINE KITS, at savings to you! Send 
$2.00 for catalog. P.M. Research Inc., Dept. 5, 
4110 Niles Hill Road, Wellsville, NY 14895. 


| MONEYMAKING OPPORTUNITIES 


EARN $500 weekly mailing letters, Free Details. 
Omega, Box 4309-YM, West Covina, CA 91791, 


EASY Work! Excellent Pay! Assemble Products 


6517. 


NEW! Sell unique product. Make 2000% profit. 
Free information. Ch.T. Co., Box 882625, San 
Diego, CA 92168. 


EARN $1500 WEEKLY ‘hating our сс! 
Rush long SASE: SMS, Dept. POPS-A3. Box 
1960, Cordova. TN 38018- 1960. 


$2000 MONTHLY POSSIBLE ASSEMBLING. 
HOMEWORKER, BOX 610PS, LANOKA HAR- 
BOR, NJ 08734. 


END money worries without working. No invest- 


| ment. Free information. Alberto, Box 3112, Man- | 
| chester, NH 03105 


$50,000 POSSIBLE, proven details, $1.00 cash 
to: CJ Unlimited, FO Bok 51615, New Berlin, WI 
53151 


MAKE MONEY IN BIOTECHNOLOGY! 
EASY! Details $2.00. HSA, P. O. Box 802834, 
Santa Clarita, CA 91 380. 


MUSICAL INSTRUMENTS 


ACCORDIONS, Concertina, Button Boxes, 
New-Used-Repair-Trade, Catalogues $2, 


Castiglione, Box 40PS, Warren, Mich 


48090-0040. 


CATPAWS* Easiest instrument in the HA to 
play! Ideal gift! Free details: RD1 2250, Millmont, 
PA 17845. 


NEW PRODUCTS 


EMERGENCY RADIO FLASHLIGHT 517.95, 
"SATISFACTION GUARANTEED.” FREE GIFT 
CATALOG AVAILABLE. RITEWAY PRODUCTS, 
4487 Hollowgate Lane, San Jose, CA 95124. 


MIRACLE instant Quick Shine Sponge For 
Shoes. Great Gift Idea. $3.95. RPC Products, 
Dept 6, 8753 N Port Washington Hd., Milwaukee, 
WI 53217. 


THEORETICALLY PERFECT wheel balancer 
for do-it-yourself automobile owner $79.00. Ter- 
on, P.O. Box 10, Woodland Hills, CA 91365. 


ЧГ 


TIME Capsule—air tight, water proof. 20 inch by 
4 inch cylinder guarantee to last 100 years. Ge- 


neological and bio Grafical charts included. | 


$50.00 include Tax and shipping. A.F.T.C., P.O. 
Box 4105-P, Ontario, CAIF 91761. 


— OF INTEREST TO ALL 


ASSERTIVENESS training. Improve work, play, 
love, life. $5, DynaCourse, Box 703, Sidney, ІА 
51652. 


| EARTH did not come into Being due to stars 


| blasting. Earth was specially designed. US$25. 


Hassan, 215 Garden-Blk, Garden-Twn, Lahore, 
Pakistan. 


“HOW TO GUIDEBOOKS” ON JUST ABOUT 
EVERYTHING. BREWING, WINEMAKING, 
ARTS, CRAFTS, COOKING, BAKING, PICK- 
LING, CANDIES, HORTICULTURE—PLUS 
MUCH MORE. THOUSANDS OF OLDE TIME 
METHODS, FORMULAS AND TECHNIQUES 
FROM THE 1700 & 1800'S. SEND $3.00 P&H 
FOR FREE NEWSLETTER, SAMPLES AND 
CATALOG. YORE PUBLISHING, BOX 838, 
POMPANO BEACH, FL 33061. 


PFLAUMISTRY—RELIEVES TENSION: IN- 
STRUCTIONS AND SIMULATOR. SEND $9.55 
TO: DR. PFLAUM, 2266 М. PROSPECT #200, 
MILWAUKEE, WI 53202-6306. SATISFACTION 
GUARANTEED OR MONEY REFUNDED. 


OLD GOLD, JEWELRY WANTED 


TAKE NO CHANCES, Deal with oldest, most 
reliable firm in old gold business. Established 
1934. We buy Gold, Silver, Platinum, Diamonds. 
Highest Cash. Free information. Rose Indus- 
tries, 29-Y East Madison, Chicago 60602. 


HIGHEST CASH for Gold, Jewelry. Gold Teeth, 
Rings, Diamonds, Watches, Silver, Platinum. 
Mail Articles Today. Free gift with Information. 
Chicago Gold & Precious Metals, 10 S. Wabash, 
Dept. 257, Chicago, 60603. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DECALS, 
BUMPER STICKERS. FREE CATALOG, 


STADRI, 
929-2293. 


57H LEROY, NYC 10014 (212) 


PLANS, BLUEPRINTS 


Build Arcade Housing, with Turbo, А/В, for NIN- 
TENDO. Blueprints, Schematics, Artwork, 
Layouts. $19.95 CSI, Box 294475, Lewisville, TX 
75029. 


"GETTING STARTED WITH PVC PIPE FUR- 
NITURE," Casual, Box 208-P, Tewksbury, MA 
01876. 


AIR COMPRESSORS Build your own from a gas 
motor. Low cost. Easy to do! Plans $12.00, Box 
140, Esmond, IL 60129. 


MINI-DOME Plans 6-25 Feet $2 Information. 
Domes, F.O. Box 171, Glenallen, MO 63751. 


| PHOTOGRAPHY  — 


PHOTO BUTTONS !! 


SAVE $$$ 
BUILD YOUR OWN | 


INFO PAK 
РЕҢ STROMS VIDEO à PRINTED 
eCUT MEAT/AIR COND. BY sez $19.95 


MONOLITHIC CONSTRUCTURS INC. 
Р.0. BOX 478 ITALY TX. 75551 


D.J'S EXPERIMENTERS, ENTHUSIASTS. 


BUILD A $300 BUBBLE MACHINE FOR UN- 
DER $50. PLANS $15. CANEFX, P.O. BOX 55, 
PIERREFONDS, CANADA, H9H-4KB. 


SHELLED CORN STOVE Convert your Wood- 
stove To A Clean Burning Cornstove. 
1 -313- 822-7036. 


BLUEBIRD House Plans 3 Models $4.60. Frank 


Wegner, 10240 Cty Y, Mazomanie, WI 53560. 


NEW—INNOVATIVE—FAST: Remote Control 
Hydro Racing Boat Plans, $12.00. D Ill, P.O. Box 
2884, Loves Park, IL 61132-2884. 


LOCOMOTIVE BARBECUER BEAUTIFUL At- 
tention Grabber. Plans $10.00. S.A.S.E.: J. Lute, 
Box 6726, Eureka, CA 95502. 


| UNIQUE folding chair plans. Perfect for camp- 


ing. $12.95. Leonards #1, Р.О. Box 386, Level- 
land, TX 79336. 


CAN CRUSHER FOR THE RECYCLER. BUILD 
IT FROM SCRAP WOOD. IDEAL FOR FLEA- 
MARKETS. PLANS $2.00. CANZ, Box 98144, 
Jackson, MS 39298. 


High Quality, Professionily Produced 


Photo Buttons, Mirrors, KeyChains, 
Trading Cards and Greeting Cards 
available from your 35mm negatives. 
New England Technologies 
EO Box 38T 
Send $2.00 for an information kit and order form today 


e Derby; Vermont 05829 


PLANS & KITS 


DOME homes, cabins, commercial, energy 
efficient, economical. Natural Spaces 
1-800-733-7107. 

PLASTICS 
RUBBER. Liquid components, techniques. Cat- 
alog, $1: Handmade, Box 16713(PS12) Mem- 
phis, TN 38186-0713. 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors, For casting, embedding, coating, fiberglass- 
ing, repairing and reproducing with our Moid 
Making Supplies. Catalog $2.00. CASTOLITE, 
Dept. 910/PS, 4915 Dean, Woodstock, IL 
60098. 


PROFITABLE OCCUPATIONS 


DETECTIVE Home Study Training. Badge. As- 
sociation Membership. Diploma. GLOBAL, 171P 
Park Street, Stoneham, MA 02180. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 


SATELLITE T.V. Name brands, lowest prices, 


| compare. Call M.S.N.A. 1-800-344-1045. 


REAL ESTATE | 


e MONTANA LAND * 
20 — $12,900 


Hike, camp, hunt ish, 
explore Montana's 
unspoiled wilderness. 
Near nat'l forest land 
& recreation areas. 
FREE BROCHURE 


EXCELLENT FINANCING 
1-800-252-LAND 


Call Toll-Free 


Yellowstone Basin Properties 
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МОМТАМА 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting at 
| $7,450. Easy Owner Financing. Guaranteed 


Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 East Main • Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 • (406) 586-8088 


Call Toll Free: 1-800-735-6484 


RETIRE TO NORTH CAROLINA - Beautiful golf 
& lake homesites in one of North Carolinas finest 
masterplanned communities. Only $10,900 
w/owner-assisted financing available. Free color 
literature. 1-800-768-7358. 

CALIFORNIA. Acreage. Lots. $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423. 


GOVERNMENT HOMES from $1 (U repair). De- 
linquent tax property. Repossessions. Your area 
(1) 805 962-8000 Ext. GH-20025 for current repa 
list. 


$40.00 DOWN, $40.00 a month. California acre- 
age. Owner, P.O.Box 902321, Palmdale, CA 
93590-2321. LL 

*BUILD YOUR DREAM IN COLORADO?" Build 
your cabin from your own trees. Create a pond 
from Crystal Clear Water. Harness Solar Energy 
from over 300 days of unclouded sky. 35 Acres 
from $19,900. Low Down Easy Terms. Free Bro- 
chure. Call Today. 1-800-383-0583 ext. 614. Pat- 
ten Land of Colorado Corp. Void where prohib- 
ited. 


SATELLITE TV | 


Save 3095-6095 
Systems, upgrades, 
IRDs, movers, Feeds, LNEs, 
3 to 24' dishes and more... 
. Names Like = 
Monterey, Uniden, Drake 
HTS, Orbitron, etc. 


800-334-5455 
~ 218-739-5231 MN & INT. 
| SKYVISION INC®. 


1010 FRONTIER DRIVE 
FERG US FALLS. MN 56537 


NSTALL OR UPDATE YOURSELF! 


SATELLITE TV .4 
Call for FREE Catalog di 
All Major Brands т 
Lowest Prices 
1-800-845-6664 | 
| 617 W. Division * Mt. Vernon, WA • 98273 


WEST COAST SATELLITE 


SATELLITE Monthly Audio Codes 1(900)-Hot- 
Shot. Intended For Testing Only. $3.50 Per Call. 


SATELLITE SCRAMBLING GET YOU DOWN? 


Subscribe to “View-All Newsletter”. Send #10 
SASE for FREE sample issue. View-All, Dept. 
PS-2, 177 Main St., Fort Lee, NJ 07024 


| 1 Я Д 24. 
FREE 24-РАСЕ SATELLITE BUYING GUIDE. 
Discount Product Prices. 1-800-472-8626. 
SATELLITE TELEVISION DESCRAMBLERS 
Complete Detailed Plans For Home Construc- 
tion By Anyone. $5.00. Jansen Electronics, Р.О. 
Box 25161, Seattle, WA 98125 

BUILD A Satellite Dish From Everyday Mate- 
rials. Plans $8.00. Teched, 502 Poplar Lane, 
Emporia, VA 23847. 


` — SCIENCE & CHEMISTRY 


CHEMICALS AND LAB EQUIPMENT Chemi- | 
cals, small or large quantities, for your conve- | 
nience. Glassware, Scales, Microscopes avail- 


able. Send $5.00 for catalogue. Chem Lab, 
1060-C Ortega Way Placentia, CA 92670. 


"EXPERIMENTERS" LABORATORY CHEMI- | 


CALS - GLASSWARE, Catalogue $2.00, Estab- 
lished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373 


PRACTICAL formulas you use everyday, also 
supply source. $1.00 and postage stamp. Onyx 
Lab, P.D.Box 188, Savage, MN 55378-0188. 


THE Space and Technical Research Center has 
released 9 new theories on why the universe is 
expanding. $10. P.O.Box 1531. Mountain View, 
CA 94042. 


UNIFIED THEORY of matter and energy. Basic 
math, 60 pages, $5.95 refundable. Augen Op- 
tics, 947 Parkside Lane, Lancaster, PA 17601. 


SCIENCE FAIR PROJECTS Ideas, Instructions, 
Supplies. List $1.00 (refundable), Rowlab, Box 
10156, Jacksonville, FL 32247. 


SONG WRITERS 


$1,200.00 CASH! Your poems Needed For New 
Songs. Broadway Music Productions, Box 7438- 
PS, Sarasota, FL 34278. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson Re- 
search Specialists. 60-15 Woodside Avenue, 
Woodside, NY 11377. 


WE type and edit manuscripts. AVRA, Inc. Box 
2619, Hendersonville, NC 28739. 
704-697-0546. 


DRAFTING'/GRAPHICS/ TYPESETTING 
$12.50 hour! Victor's, 8851 Schneider, Highland, 
IN 46322-1896 (219) 972-0913. 


| STAMP COLLECTING 


DISCOUNT Stamps. Request Countries, Free 
List. IVA, Box 197-B, Hanford, CA 93232. 


UNITED NATIONS 3 Mint Sets, 25c. Cornetta, 
POB 1509-P, Lake Placid, Florida 33852. 


| 50 Different Selected United States Stamps. 


Only $1.00. Tom Roush, P.O.Box 249M, River- 
side, TX 77367-0249. 


FREE GIANT BARGAIN STAMP CATALOG. 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES. BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEP'T E121PS, JAMES- 
TOWN, NY, 14701-0019. 


200 WORLDWIDE Stamps .50¢ With Approvals 
Kloster, 18289 Bunny, Jamul, CA 91935. 


300 worldwide stamps $1.00. Approvals. White, 
Вох 993-DE, Dunedin, FL 34697. 


TELEPHONE & ACCESSORIES 


REVOLUTIONARY cordless telephones. NON- 
CELLULAR 8-30 mile range. Export. Quantity. 
dealer pricing available. Pan Asian Properties, 
Incorporated. 1-800-435-1550, 


TOOLS & MACHINERY 


LATHES 
"STARTING AT $350 
. “Mills *Metals "Books 
—h Precision Instruments 
Catalog $2.00 
(1000's of items) 
513-322-8562 


" CAMPBELL TOOLS COMPANY 
2100P Selma Mead, Springfleid,Ohio 45505 


FOUNDRY SETS. Supplies, brochure $1.00. 


Pyramid Products 3736 South 7th Avenue, 
D-PS, Phoenix, AZ 85041. (602) 276 5365. 


4° METAL Cutting Lathe $121.70., Taig, 15048 
Proctor, Industry, CA 91746. 


PANELING BENCH PLANS ideal for holding 
large panels, countertops, drywall, makes long 
or intricate cuts easy. Plans. $3.95. Less than 
$25.00 to build. Workbench, Box 251, East Am- 
herst, NY 14051. 


LATHES ¢MILLING MACHINES eSUPPLIES 


SEND $1.00 FOR 
A COMPLETE 
CATALOG 
CONTAINING 
анат 
(304) 562-3538 ү | 
CATALOG $1.00 arias AND 


P.O. 536-Р5 e Hurricane WV © 25526 | 


30° Sheet Metal Brake $159.95. Gingery Tool, 
Р.О. Вох 75, Fordland, MO 65652-0075. — Box 75, Fordland, MO 656521 0075. 


TOYS & GAMES | 


10,000 PLANETS! STRATEGIC SPACE WAR- 
GAME, NATIONWIDE BY MAIL. Details $1.00. 
GFCARBONE, POB 8051, Wichita, KS 67 208. 


TREASURE FINDERS, 

METAL DETECTORS 
FIND GOLD ELECTRONICALLY ANY- 
WHERE. 99% ACCURATE, AMOUNT, DEPTH. 


$20.00 BOOKLET, $400.00 equipment. NUSS, 
Р.О. BOX 94172, LV, NV 89193-172 — BOX 94172, М, NV 89193-4172. 


VIDEO EQUIPMENT | 


MICROWAVE T.V. RECEIVERS 
1.9 TD 2.7 GHz 


КОО 30 CH Parabolc Dish Syster-$173 00 
TER SO CH Rod Antenna System-5193 30 
E JO CH Crystal Controded System-$294 95 


VISA MC/AMEX 
MEMBER OF THE BETTER BUSINESS BUREAU 


WATER PURIFICATION PURIFICATION | 


WATERWISE PURIFIERS ... homemade dis- 


| tilled. (800) 874-9028. Box 45981 , Center Hill, FL 


33514-0459. 


WEARING APPAREL 1 


KEEP WARM IN SUB ZERO COLD 
The finest cold weather sport and work clothing 
made in America since 1953, REFRIGIWEAR is 
now available factory direct. Call today for free 
catalog 1-800-327-3198. 


WELDING, SOLDERING 


DILLON MK IV WELDING TORCH [oxy 
| acetylene) Replacement Parts Dillon MK III, Ir- 
formation: SMI, Box 378, Welches, OR 97087. 
| 1-800-424-3832. 


| BEERMAKERS—Winemakers Free Catal 


WINEMAKING 


Fast Service, Free Recipes. Cellar-S, B 
33525, Seattle. WA 98133. 800-342-1871. 


FREE CATALOG! GREAT PRICES! FA 
SERVICES! SEBASTIAN BREWERS, 7 
91ST AVE, VERO BEACH, FL 32967 (40 
589-6563. 


WINEMAKERS-BEERMAKERS Free ilu 
trated Catalog - Fast Service - Large Selectic 
Visa/Mastercard - (616) 254-0242 KRAUS, B 
7850-N, Independence, MO 64054. | 


EASY KAHLUA Recipe. $5.00 Sase. Iris, 53€ 
Ehrlich Rd., #294, Tampa, FL 33625. 


WOOD/WOODWORHING 


BEAUTIFUL ROLLTOP BREADBOX. Plan 
$3.00. K-D Tees, P.O. Box 356, Amboy, M 


56010. 


VACATIONS 


HAWAII, ORLANDO, MEXICO, LAS VEGA 
for only $10/day. Free details: Vacations, 3208-! 


East, Colonial Drive, Suite 161. 
32803. 


WHATS ` 
NEW... 


ADVERTISE. 
YOUR NEW 
PRODUCT - 

NOW! 


А black & white 
glossy and 30 to 40 
words of copy is all 
it takes to advertise 
your product in our 

classified pages. 

Well layout your 

ad for free! 
Call Anne 
for rates and 
issue deadlines. 
800-445-2714 
X 5132 
Fax # 
212-779-5568 


Orlando, F 


, Reach 5 million readers every month with an ad in Popular Science Classified Opportunity Mart. February '92 issue deadline (on sale 
| January 14th) is November 14th. Rates: $11.80 per word. Minimum ad 10 words. Darker type (bold) words $1.00 per word extra. Display 
Classified: $655 per inch. Payment with order, or charge your Visa, MasterCard, American Express or Diners Club account (give number and 
expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order and remittance payable 
. to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. 


Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance 
| for continued publication. All orders are subject to the applicable rate card, copies of which are available upon written request sent to the 


address provided. 


For advertising information call 800-445-2714/212-779-5163. FAX # 212-779-5568 
Dorothy Ellis, Anne Rosenthal, Classified Advertising Representatives 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
. chase of a variety of products or services offered by these ie iii 


үс ee etnia. айй LT IN COLOR АНЫ МАЙ TODAY Sams su бий i oi m m om 
POPULAR SCIENCE DECEMBER 1991 


1201 Survival for the '90s A brochure 
from Azoth Enterprises describes 60 sim- 
ple, economical, Earth-friendly working 
plans to increase your life’s energy effi- 
ciency. $1 


1202 Stereo Equipment Cambridge 
Soundworks’ catalog has specials on 
systems and components from Philips, 
Pioneer, Denon, and Cambridge Sound- 
works—including complete Dolby Sur- 
round systems starting at only $999. 
Free 


1203 Colorado Vacation Ski Colorado 
and see for yourself why Colorado is con- 
sidered the best there is. Send for a Col- 
orado Vacation Kit. Free 


1204 Water-Well Products The "How to 
Drill Your Own Water Well" booklet from 
Deeprock Manufacturing describes how 
thousands of wells have been drilled us- 
ing this easy, low-cost way for the home 
and garden since 1962. Free 


1205 Weather Stations Davis Instru- 
ments manufactures the world's smallest, 
most affordable weather stations. Differ- 
ent models measure wind chill, speed, di- 
rection, and more. Free 


1206 Hobbyist Catalog Edmund Scientif- 
ic's 112-page catalog contains more than 
3,200 products for the hobbyist, gad- 
geteer, and educator—featuring tele- 
scopes, weather instruments, fiber optics, 
magnifiers, high-tech science toys, plus 
many items for science fair projects. Free 


1207 Oil Additive A brochure from Fluo- 
ramics describes Tufoil, a spectacular 
low-friction and low-wear oil additive. Tu- 
foil makes changing your oil a patented 
engine treatment. Enjoy fast starts, 
smooth operation, better acceleration, and 
longer engine life. Free 


1208 Coffee A 48-page — describes 
how you can have Gevalia Kaffe, Europe's 
premier coffee, delivered fresh from our 
Swedish roastery to your door. Free 


1209 Pistols The remarkable Glock pis- 
tols are setting new standards for reliabili- 
ty, cost-effectiveness, and safety. Send for 
a catalog on Glock semi-automatic safe- 
action pistols and accessories. Free 


1210 Home Automation The Samantha 
system from Group Three Technologies 
includes security, telephone, answering 
machine, and intercom. It also controls 
lights, appliances, heating and cooling. 
Samantha's voice will guide you step by 
step. Demo video $10 


1211 Fireplace Products Looking for 
quality fireplaces combining efficiency and 
aesthetics? Send for Heat-N-Glo's bro- 
chure on gas or wood-burning fireplaces, 
including three- and four-sided glass fire- 
places and no-chimney gas fireplaces 
available with remote control. Free 


1212 Hobbyist Catalog Hobbyworld in 
San Diego opens its store to you through 
their 300-page mail-order hobby catalog. 
Trains, model kits, rockets, radio control, 
tools, and more are available with toll-free 
ordering at 1-800-253-6440. $9.95 


1213 Do-It-Yourself Video A project 
guide from Hometime describes how to 
make your own videos. Tool and material 
information as well as a step-by-step 
demonstration are included. Free 


1214 Deck Awnings Use your deck/patio 
more often by installing the retractable 
Sunsetter Awning made by JIL Industries. 
It has easy do-it-yourself installation and 
you can buy factory direct. Send for an 
operation/installation video, fabric sam- 
ples, and prices. $4.95 


POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 

„ Note: POPULAR SCIENCE New Jersey address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling charge (any num- 
ber of items per coupon) plus amount required for priced items. Orders will not be 
processed unless accompanied by the $1 handling fee. Do not send cash. 


O 1201 $1 [] 1205 C] 1209 [] 1213 O 1217 
[] 1202 Г] 1206 CL] 1210510 O 1214 $54.95 O 1218 $1 
[] 1203 [] 1207 Г] 1211 Г] 1215 Г] 1219 
[] 1204 Г] 1208 O 1212 $9.95 O 1216 [] 1220 
Name (please print) 

` Address | 2 City & State 


Please send check or money order inda out to POPULAR SCIENCE. 


THIS COUPON EXPIRES FEBRUARY 29, 1992 
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1215 Unusual Items The "Things You 
Never Knew Existed" catalog from John- 
son Smith Co. contains more than 1,800 
hard-to-find novelties, hobby and top- 
quality sports equipment, scientific and 
electronic items, and hilarious gag gifts. 
Free 


1216 Window Ideas A brochure from 
Marvin Windows illustrates with four-color 
photos and renderings how window sizes 
and styles can dramatically improve the 
appearance of your home. Energy and 
maintenance information is also included. 
Free 


1217 Cross-Country Workout Get in 
shape with Nordic Track, the original 
cross-country ski exerciser. It provides the 
world's best total-body and cardiovascular 
workout. А brochure and video are avail- 
able. Free 


1218 Cameras, Lenses, Binoculars 
Pentax Guides help you answer the ques- 
tions: Which camera is right for you? 
Which lens or combination of lenses? 
What do you look for when selecting 


` binoculars? What style and features are 


best for you? $1 


1219 Dome Homes “The Why, Which, 
What and How of Geodesic Domes from 
Timberline Geodesics” brochure explains 
why domes are Spacious, airy, and energy 
efficient. Complete kits start at only $6,120. 
Call 1-800-DOME-HOME for a brochure 
or catalog information, or send for your 
brochure. Free 


1220 Cable TV De-scramblers Now you 
can save money on cable rental fees. 
U.S. Cable T.V. Inc.'s 20-page catalog 
has the most widely used brands for your 
television. You can have your own cable 
equipment and save on cable rental fees. 
Free 


I AM ENCLOSING 

$ ——— for priced items 

$ 100  forhandling 

$ —————— TOTAL REMITTANCE 


Zip 
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companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your ay. please do not send cash. 


25 DECEMBER 1966 
The secret of Ford's elec- 
P tric car battery is a crys- 
YEARS AGO talline ceramic tube that 
separates liquid sodium in its center 
(the negative) electrode from liquid 
sulfur in its porous outer (positive) 
electrode. The tube, acting as the 
cell’s electrolyte, is an atomic sieve. 
Sodium ions pass through the ceram- 
ic; liquid sodium and liquid sulfur do 
not, As the ions go through, excess 
electrons are forced to flow up 
| through the center electrode and the 
| car's drive-motor. On the sulfur side, 
these electrons reunite with sodium 
atoms. Sodium and sulfur combine to 

DECEMBER 1941 


form sodium sulfide. 
Twin propellers, whirling 


5 in opposite directions on 
| 
| 


YEARS AGO concentric shafts, аге ап 
expected innovation on at least five 
experimental warplanes of 1942. Cur- 
rent reports indicate that all leading 


COUNTERACTS TENDENCY 
OF THE OTHER TO TIP AND 
TURN THE PLANE | 


DECEMBER 1891 


To work a type-casting 
machine, the operator sits 
YEARS AGO in front of a keyboard. Let 
| us suppose that he wishes to set the 
word "new." He touches the key n, 
next e, then w. Touching each key re- 
leases from a magazine in the rear of 
| the machine a mold, or matrix, which 
slides down into a receiver. Now there 
are three little brass molds standing 
side by side, from which, if we poured 
molten metal into them, we would get 
| the word in a solid cast. 
| An entire line should be set, 
though—not merely a word. The oper- 
ator proceeds to touch key after key for 
the successive letters until the matri- 
ces for a whole line are ranged side by 
side. As the end of a line of matrices or 
type is approached, it may not be pos- 
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When a reverse, or charging, cur- 
rent is applied across the battery, 
sodium sulfide breaks down again as 
electrons are extracted from the sodi- 
um atoms and sent back to the nega- 
tive side. There they recombine with 
sodium ions, which have slipped back 
through the ceramic sieve, to re-form 
liquid sodium. 

Since this sodium-sulfur battery 
won't be ready for about two years, 
test cars will start out with conven- 
tional lead-acid batteries and a range 
of about 40 miles. With the new bat- 
teries, range will quadruple. 

After a Ford technical demonstra- 
tion, two reporters walked out of the 
auditorium. "When do you think 


U.S. propeller makers are making the 
"contra-prop" air-screws, and that 


they will boost cruising speeds, to say - 


nothing of maximum speeds, well 
above the 400-mph mark. 


An Italian racing plane first used’ 


the tandem-propeller system 12 years 
ago. Since then, various designers 
have toyed with the idea. But its 
large-scale adoption has awaited pre- 
sent demand for motors of 2,000 hp 
and upward. 

“When horsepower increases,” ex- 
plains Robert J. Woods, designer of 


Two propellers in tandem turning in opposite di- 
rections give warplanes new speed, 


sible to fit in an even word or syllable. 
Justifying becomes necessary. 

When justification is required, a 
touch on a lever causes the bottoms of 
compensating wedges, initially placed 


Se The Linotype is 

one of two 
ША, type-costng 
WES. machines 
on the 
market. 
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youll be parking an electric in your 
garage?" one asked the other. “TII tell 
you," he continued, “never.” 

It was a good crack, but it was 
wrong. The electric car will come, and 
it won't be long. 


the Bell Airacobra pursuit craft, “the 
plane requires either a longer prop or 
more blades. Twelve feet is pretty 
much the limit for prop diameter, and 
more than four blades on a propeller 
interfere with each other. So the next 
thing for the engineer to do is to get 


` two propellers." In addition, he points 


out, the normal tendency of a single 
propeller to tip the craft is counterbal- 
anced by the opposite rotation of the 
second one in the tandem. arrange- 
ment. Contra-prop installations may 
be made not only on conventional 
plane types but also on “pusher” de- 
signs with the propellers behind the 
engine. 


between words, to be struck by a 
cross-bar, which forces the wedges up 


‚ between the words until the line is 
solidly filled out. The line of matrices 


or letter molds is then ready to re- 
ceive a cast. 

A jet of molten metal is thrown into 
the matrices by a pump in the ma- 
chine. The metallic fluid, hardening 
almost instantly, forms a solid cast or 
bar, on the face of which is a line of 
text. The machine ejects this cast into 
a receiver, into which it is followed 
rapidly by new casts, until a column 
in bars is ready for the press. 


Subscriptions: U.S. and its possessions, 1 year $13.94; 2 years $24.97; 3 years 
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A Simple Promise: 


Overall, today’s Dodge trucks, gas and diesel, 


can deliver more payload 


, towing and horsepower 


than Ford, Chevy or any import: Period. 


It's the simple truth. Today's Dodge pickups, 
Ramchargers, Ram Vans and Ram Wagons are a 
force to be reckoned with. 

Because now they're available with the new 
Dodge Magnum Series Engines. V-6 or V-8 
gasoline-powered engines with new sequential 
multipoint fuel injection for more power and 
torque. Or the mighty Cummins Turbo Diesel 
with new charge-air cooling. And what these 
engines do for the performance of Dodge trucks 
makes an important difference. 

Put the mid-size Dakota with an available 
Magnum V-6 up against any compact pickup from 
Ford, Chevy or Japan. With its 2,550 Ibs of available 


payload and 180 horsepower, there's just no contest. 


Or choose a Dakota with a Magnum V-8 and 
you've got a mid-size with 6,900 Ibs of available 
towing capacity and 230 horsepower. That’s more 
than standard half-ton Ford or Chevy pickups." 

And for the most available diesel towing 


power, there's the full-size Dodge Cummins 
Turbo Diesel. With up to 11,900 pounds of pull, 
it plain out-torques and out-tows Ford and 
Chevy diesel pickups." Plus you get new charge- 
air cooling designed to deliver excellent fuel 
economy and a cleaner burn. 

Every Dodge truck gets powerful protection 
with the Owner’s Choice Protection Plan. 

Choose our 7 year/70,000 mile powertrain 
warranty or 3 year/36,000 mile bumper-to-bumper 
coverage. Diesel models are backed with a 7 year/ 
100,000 mile engine warranty, as well. 

So it’s clear. Only one truck line offers you 
all these powerful advantages. 

For free information about Dodge trucks 
and Magnum Series Engines, call 
]-800-4-A-DODGE. 
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